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QUILL ON SCALPEL
This section provides a medium through which Canadian
surgeons can declare themselves, briefly and informally, on
the day-to-day affairs of surgery.

The Case against General Surgery
1

i-

Wealth has forced general surgery to
the wall! The industrial revolution
of 100 years ago, along with its agricultural antecedent, caused changes to
ripple through western societies that
spawned the great days of general sur
gery in the early decades of this century and now assure its demise as the
year 2000 looms. Two circumstances
predominate — one of kind and one
of complexity. General surgery fed
and flourished on acute illness of mod
erate complexity, but a myriad of so
cial and engineering improvements
have shifted the burden of illness to
chronic diseases that require different
attitudes and different aptitudes. More
over, we, as a society, have both the
ability and the will to expend large
sums in making life more comfortable
and more liveable as we degenerate,
even though the benefits may be com
paratively small. General surgery, so
eminently suited to lead in the early
years of modern medicine, is now an
anachronism and must look within it
self for redirection. For, despite a dis
tinguished past, we now see an over
abundance of craftsmen, working to
less than their capacity within a field
greatly diminished in scope and nur
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tured by incongruous training pro
grams.
General surgery, in the teaching
hospitals, is not broad today, nor does
it alone sustain those truths central to
all surgical disciplines. So it is foolish
to continue to behave as if it were
the linchpin holding firm the field of
surgery. Such conduct is conceptually
wrong and leads to stifling and retro
gressive practices. It maintains the
habit of having candidates for the
various surgical subspecialties spend a
year or more training in general sur
gery. This made sense when that spe
cialty pertained to the whole, in prin
ciples and practice. But what is the
use of teaching those who will be plas
tic, orthopedic or cardiovascular sur
geons the intricacies of biliary tract
surgery at the expense of experience
for those who will make their careers
in gastrointestinal surgery? The cus
tom of having neophyte surgeons
found their skills on gastrointestinal
cases does not teach them principles
that cannot be learned in the subspe
cialties, it may place patients with
alimentary tract diseases at greater
risk, and it demeans abdominal sur
gery and impedes its progress. A fur
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ther objectionable consequence of re
taining the concept of general surgery
stems largely from the way the field
has contracted as subspecialties have
flourished and as many diseases, pre
viously treated by operation, are now
controlled by nonsurgical methods.
General surgeons, apparently oblivious
to these changes, have tried to retain
dominance academically and numer
ically, but this has worked to the
detriment of both practitioners and
trainees. It has meant that general sur
geons have found it necessary to de
velop areas of special expertise to the
point where we fragment even within
our own discipline and lose our ability
to define a general surgeon clearly.
Paradoxically, this tendency to sub
specialize within general surgery re
stricts rather than enhances opportuni
ties and so promotes redundancy for
these surgeons shortly after they
achieve specialty recognition.
Now is the time for general surgery
resolutely and ungrudgingly to become
the specialty of gastrointestinal sur
gery. This is our principle work, and
the only area in which our superiority
remains unchallenged. Shift salivary,
thyroid and parathyroid surgery to the

Editorial advisory board
Conseil consultatif de redaction

The Canadian Medical Association
L’Association medicate canadienne

S.A. Awad, Halifax, NS
R.J. Blanchard, Winnipeg, Man.
M.M. Cohen, Toronto, Ont.
P.J.E. Cruse, Calgary, Alta.
J.B. Freeman, Ottawa, Ont.
W.J. Keon, Ottawa, Ont.
M.
J. Rheault, Montreal, PQ
N. M. Sheiner, Montreal, PQ
C. Sorbie, Kingston, Ont.
H.T.G. Williams, Edmonton, Alta.
P.P. Morgan (exofficio)

President / president

M.A. Baltzan, MD, FRCP(C)
Secretary general
Secretaire general

B.E. Freamo
D irector o f publications
Directeurs des publications

David Woods
Director o f advertising sales
Directeur de la p ub licity

N.

Hutton (416) 232-1767

M ontreal sales m anager
Chef du service des ventes a M ontreal

The Royal College of Physicians
and Surgeons of Canada
Le College royal des m^decins et
chirurgiens du Canada

Senior associate editor
R6dacteur associe en chef

President / president

J.L. SHUGAR

L.E. McLeod, MD, FRCP(C)

Associate editor
Rddactrice associee

Executive director
Directeur general

G. PANCIROV

J.H. Darragh, MD, FRCP(C)

VOLUME 26, NO. 1, JA N U A R Y 1983 / THE CANADIAN JOURNAL OF SURGERY

R. Stapleton (514) 626-7212
Production m anager
Chef du service de la production

R.M. Sinnott

ccab

PAAB
CCPP

Note: All prescription drug advertisements
in the Journal have been precleared
by the Pharmaceutical Advertising
Advisory Board.

5

ear, nose and throat specialists who
daily do head and neck surgery. Re
linquish breast surgery to the plastic
surgeons where it more properly be
longs in the 1980s. Urologists should
do the adrenal surgery occasionally re
quired. Peripheral vascular work
should be done by those surgeons who
work with blood vessels daily — the
cardiovascular specialists. Pulmonary
work should be done by chest special
ists. All this shifting would amount to
only 20% of the work of general sur
gery as now defined, no more.
What then of the management of
multiple trauma, the coordination of
care for those seriously ill patients
with failure of many systems? Even
now these are handled by general sur
geons in name only. In fact, highly
skilled subspecialists in intensive care
have taken over the management of
these cases within every academic set
ting in the country. This should be
recognized and probably this subspe

cialty should be combined with that
of emergency medicine.
But there is a larger community dis
tant from tertiary care facilities —
the smaller city and the larger rural
hospitals. How should they be served?
— by a reincarnation, a “generalist
surgeon”, not trained to the consultant
level in any specialty but trained in
any and all areas necessary for func
tion at a primary or secondary level
according to the needs of the com
munity. Surely this is both possible
and proper.
Other approaches may be reason
able and another way may be prefer
able, but we must acknowledge the
problem and meet it directly with
clear heads. The alternative is irra
tional but already advancing — the
carving up of even the gastrointestinal
component of general surgery into
subspecialties. Some general surgeons
do endoscopy, some don’t; some do
esophageal surgery, some don’t; some

will soon do only colorectal surgery,
some won’t. Nonsense! We should be
training complete gastrointestinal sur
geons and we should not be pretrain
ing other subspecialty candidates on
the gastrointestinal surgery wards. We
should encourage the maturation of
emergency/intensive care medicine
and we should take the lead in as
suring that appropriate training is
available for generalist surgeons prac
tising at the secondary level. Most
important, we must confront the issue
now and resolve it wittingly and with
foresight. We must not leave it to
chance and force our progeny and
their patients to solve a much larger
problem two decades hence.
T.H. Brian H aig, md , ph d , frcs [c]
Professor of surgery,
University of Saskatchewan,
Saskatoon, Sask.

Lumpy Breasts: Normal
During much of a woman’s life,
lumpy breasts are normal. Such
lumps are benign and are neither a
disorder nor a disease. The cycles of
breast growth and involution at pu
berty produce a greater or lesser
degree of lumpiness or soreness, or
both. Just as menstrual flow varies
in periodicity, volume, nature and du
ration, because of hormonal differ
ences between cycles, so does the ex
tent of breast growth and involution.
Variations in growth and involution
continue through life, not only with
different cycles but also in different
parts of the breast. Hence, lumpiness
and pain may appear, disappear or
persist, losing a cyclical relationship.
Lumps are commonest in the upper
half of the breast, particularly the
upper outer quadrant, but they also
occur in the inframammary fold more
frequently than expected. Lumpiness
is often easily felt at the periphery of
the breast, but duct enlargements and
lobe ends can be felt in the sub
areolar area. The lumpiness may be

associated with varying degrees of
tenderness or with nipple discharge,
which is green, grey or brown or
serous and characteristically comes
from several ducts.
The degree of lumpiness obviously
varies with the size of the breast.
There are, too, individual differences.
As well as varying from cycle to
cycle, the degree of lumpiness changes
with age, diminishing at the meno
pause as a result of the stromal-gland
ular involution that takes place then.
Persistent ovarian and increasing
adrenocortical hormonal secretions,
however, maintain some postmeno
pausal lumpiness or pain, or both,
which can fluctuate. Lumpiness is
more prominent in thin women be
cause obesity masks the stromal and
glandular elements by both overlying
and infiltrating them. Lumpiness also
varies with the woman’s perception
of herself. Having only her own
breasts to learn from, one woman may
perceive the tiniest thickening as a
lump, while another only becomes

aware of the most obvious and gross
changes. This self-perception is related
to sensitivity and probably inherent
anxiety, but the fact that great varia
tions exist is demonstrated by the
remarkable difference in the size of
lesions that different women recog
nize. The lumpiness also depends
upon the perception of the examin
ing physician. Conscientious physi
cians can find changes in all women,
and inexperienced examiners may
worry unduly about the normal de
gree of lumpiness.
That lumpy breasts are really the
norm is overlooked because some pa
tients present with lumps that turn
out to be the fairly distinct entities
of fibroadenomas or cysts. But the
age distribution of women with these
lesions differs from that of women
with lumpiness (Fig. I).1 Fibroade
nomas are most common in the sec
ond, third and fourth decades of life
and tend to diminish in incidence
until the menopause, when they no
longer develop. Macrocysts, on the
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other hand, are uncommon before the
age of 35; they peak between 45 and
49 and rapidly diminish in frequency
after the menopause. On the other
hand, lumpiness, pain and nipple dis
charge reach a peak early in the
fourth decade and while they dim
inish at the time of menopause, they
continue to a much greater extent
than do cysts (Fig. 2).1 It has been
calculated that at least 50% of Ca
nadian women see their doctor at
some time because of a benign breast
lump.2 Chetty and associates3 found
that 24% of healthy women attend
ing a breast screening project had
“benign breast disease”. Frantz and
associates4 reported that at autopsy,
one half of otherwise normal breasts
had gross “chronic cystic disease”.
Because a woman reports that the

AGE

FIG. 1—Relative age-specific rate of
lunipiness with or without pain or dis
charge (solid line), of aspiratable cysts
(broken line) and of fibroadenomas
(dotted line).

FIG. 2—Relative age-specific rate of
lumpiness with or without pain or dis
charge (solid line), of pain (crosses) and
of nipple discharge (broken line).

lump was not there before, she and
her physician assume that it is the
new development of a disease rather
than just the first time she has rec
ognized the lump. If surgical biopsy
follows, few pathologists possess the
gall to report such a biopsy specimen
as normal. Pathologists can find mi
croscopic benign disorders in most
breasts4'5 and surgeons forget the sub
jectivity that can be involved in
microscopic diagnosis.
The woman who believes she has
a lumpy breast may unfortunately
fall into the hands of a clinician with
a similar perceptual difficulty. The be
guiling diagnosis of “fibrocystic dis
ease” may be incorrectly made if the
clinician does not know that this is a
microscopic entity (including intra
ductal papillomatosis, lobular hyper
plasia, fibrosis, cysts, sclerosing ade
nosis, blunt duct adenosis and apo
crine change) and that only macro
cysts have gross physical findings that
can be recognized on physical ex
amination. Since none of the other
microscopic entities can be diagnosed
on gross clinical or radiologic exam
ination, the diagnosis of fibrocystic
disease must not be made unless his
tologic evidence dictates it.
The unfortunate woman with lumpy
breasts may not just be labelled as
suffering from fibrocystic disease but
also may be mislabelled as being at
high risk for the development of
breast cancer. This happens when the
clinician does not know what it is
that is risky2 and what the risks are.
The woman may even be launched
on regular screening examinations.
These may increase the cash flow in
an office with unused appointment
times and help amortize the costs of
the equipment required to perform
mammography or thermography, but
will only create needless anxiety for
the woman. I can find no report that
such follow-up of women with
lumpy breasts reduces the likelihood
of them dying from cancer of the
breast, no doubt because they are
not at any special risk.
Thus, let us call lumpy breasts
just that, and not obscure the facts
with a misapplied histologic term be
cause it has a more sophisticated ring
to it. Just as big tonsils, toothlessness,
vaginal bleeding, hair growth or loss,
voice changes, wrinkling of the skin
and seborrheic keratoses are normal
and appropriate at certain times in
life, so are lumpy breasts. While the
woman who discovers her breast is
lumpy must be reassured that she
does or does not have cancer, she
must not be harassed into believing

that her lumpiness is abnormal and
she must not be made to believe that
she has disease or is at risk.
J.E.
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Isolation-Perfusion: a Valuable Alternative
in Managing Locally Recurrent and In-transit Melanoma
In the November 1982 issue of the
Journal (page 698), Couture reviewed
the management of melanoma in pa
tients with local recurrences or in
transit metastases in the extremities.
On the basis of his experience, using
melphalan in 13 patients, and the ex
perience of others1"5 he recommended
hyperthermic isolation-perfusion, ei
ther alone or as an adjunct to surgical
treatment, in patients with locally re
current melanoma or in-transit meta
stasis confined to the limbs. This
technique exploits not only the ability
to use a high concentration of oncol
ytic drug in the isolated limb but also
the susceptibility of melanoma to
elevated temperatures.2
We agree with Couture that isola
tion-perfusion is often the treatment
of choice for patients with locally
recurrent and in-transit melanoma.
We also agree that this technique has
greatly reduced the need for amputa
tion in these patients. The benefit of
prophylactic perfusion as an adjuvant
to surgical excision in clinical stage
I melanoma of the extremities is equi
vocal, however.®
The photographically documented

regression of in-transit metastases in native to amputation for locally re
Couture’s report is impressive, but current and in-transit melanoma.
such regression is inconstant, so we
prefer, whenever feasible, to excise S .T . NORVELL, JR ., MD, FRCS[C]
visible lesions, reducing tumour bulk A.J. B o d u r t h a , m b , b s , f r c s [c ], FACS
before perfusing the limb.
Department of surgery,
We are more concerned than Dr. Victoria General Hospital,
Couture about systemic drug toxicity. Dalhousie University,
Even after the major vessels are cross- Halifax, NS
clamped and a tight tourniquet is
placed about the root of the limb, References
there may still be appreciable leakage, 1. Shingleton WW, Seigler HF, Stocks LH,
D o w n s RW j r : Management of recurrent
by way of collaterals, from the “iso
m 'anoma of the extremity. Cancer 1975;
lated” limb to the systemic circula
3' 574-9
tion. Bulman and Jamieson® reported 2. S.EHL1N JS JR, G iovanella BC, de I polyi
PD, M uen z LR, A nderson RF: Results of
that leakage of the drug from the iso
hyperthermic perfusion for melanoma of the
lated limb into the systemic circula
extremities. Surg Gynecol Obstet 1975; 140:
tion averaged 28% in 1 hour in one
339-48
3.
Sugarbaker EV, M c Bride SM: Survival and
group of patients. We routinely meas
regional disease control after isolation-perfu
ure the magnitude of the leak by
sion of invasive stage I melanoma of the
extremities. Cancer 1976; 37: 188-98
placing a radionuclide tracer in the
HS, O ldhoff J, van der P loeg E,
perfusion circuit and drawing samples 4 VK oops
ermey A, E ilbergen R: Regional perfusion
periodically from a vein outside the
for recurrent malignant melanoma of the
extremities. Am J Surg 1977; 133: 221-4
isolated limb. The duration of perfu
5. K rem entz ET, C arter RD, Sutherland
sion can then be adjusted to a prede
CM, C am pbell M: The use of regional
chemotherapy in the management of malig
termined permissible systemic dose of
nant melanoma. World J Surg 1979; 3:
melphalan.
289-304
Couture’s timely paper serves the 6. Bulman AS, J am ieson CW: Isolated limb
perfusion with melphalan in the treatment
surgical community well, by remind
of melanoma. Br J Surg 1980; 67: 660-2
ing us of a useful and effective alter

SESAP III Question
335. The forehead and scalp of a 24-year-old woman are completely avulsed when
her hair is entangled in machinery. The machine is stopped before the skin gets into
it, and the avulsed scalp is brought to the hospital with the patient. The best
treatment would include
(A) thinning of the scalp and replacement as a full-thickness skin graft
(B) multiple drill holes in the outer table of the calvarium followed by split
thickness skin grafting after granulations have developed
(C) immediate coverage by bilateral extended deltopectoral flaps
(D) replacement of the avulsed scalp and microvascular repair of the super
ficial temporal vessels
(E) replacement of the scalp as a composite graft
For the incomplete statement above select the one answer that is best of the five given.
For the critique of Item 335 see page 30 of this issue.
(Reproduced by permission from SESAP III Syllabus: Surgical Education and SelfAssessment Program No. 3. For enrolment in the Surgical Education and Self-Assess
ment Program No. 3, please apply to the American College of Surgeons, 55 East
Erie St., Chicago, IL 60611.)
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CORRESPONDENCE

Contributions to the Correspondence section are welcomed.
They should be typewritten and double spaced.
Two-Step Management
of Breast Cancer
To the editors.—The Quill on Scalpel
contribution by Devitt entitled “The
two-step management of breast can
cer” (Can J Surg 1982; 25: 475) is
an astonishing piece of attempted
rationalization with an extensive list
of non sequiturs. It is fortunate for
the readers of the Journal that it was
followed by Dr. Mueller’s editorial,
which helped to restore some com
mon sense to the issue.
It is ironic that Dr. Devitt describes
the two-step management procedure
as “dogma”, since most surgeons are
reluctant to abandon the dogmatic
approach of the one-step frozen-sec
tion and immediate mastectomy. Dr.
Devitt asks us to consider six points.
Then let us consider them.
1. “The woman with a newly diag
nosed breast cancer is seldom emo
tionally capable of making a rational
decision.”
This kind of paternalism is inter
esting as part of the medical profes
sion’s history but has no relevance in
the management of breast cancer in
Canadian women today.
2. “Patients lack the data base and
a comprehension of the disease to
discuss it intelligently.”
Yes, it is much easier to brush the
patient off with this kind of arrogance
than to take the time and trouble
to ensure that the patient gets the
data base and comprehends.
3. “What is there to discuss?”
This is a good point but one that
is applicable only to surgeons who
routinely perform partial mastectomy
for cancer of the breast. In these
circumstances, there is indeed little to
discuss; whether the diagnosis is
benign or malignant, the operation
will be conservative. On the other
hand, for the majority of surgeons
who still perform mastectomy for this
disease, there is a great deal to dis

cuss. The difference between a biop
sy and a mastectomy is of great im
portance to most women.
4. “Postponing the decision is cruel
and causes the patient to suffer un
necessarily.”
The decision is postponed until
the result of the biopsy is known
with certainty. This prevents any in
appropriate treatment on the basis of
uncertain or erroneous frozen-section
results. It saves the woman from hav
ing to sign a consent form for any
thing from a biopsy to a radical
mastectomy, even if it is reasonably
certain that the lesion is benign. “We
need your permission just in case it’s
cancer, Mrs. Jones,” strikes more fear
in a patient than a simple biopsy.
Most of us can, indeed, cope with
the definite but have trouble manag
ing uncertainty, as Dr. Devitt points
out. Most women with a breast le
sion find it difficult to cope with
the uncertainty of going to the oper
ating room not knowing whether they
will return with or without the breast.
5. “Two anesthetics increase the
risk, slight as it is, of an untoward
event. Even this slight risk is unjus
tifiable.”
It might reasonably be argued that
the risk is so small as to be accept
able in exchange for the benefits of
the two-step procedure, and ceases to
be a factor when the initial biopsy
is done under local anesthesia.
6. “The two-step procedure is a
waste of operating room time and
hospital beds.”
This argument borders on the ridi
culous and the use of the word
“waste” in this context begs the en
tire question we are debating. The
operating room would be well utilized
in this way and the impact on hos
pital bed use is small. For those
patients having the biopsy under local
anesthesia, there is no additional hos
pital bed use whatever.
There are, of course, examples of
obvious clinical breast cancer in

which there is no reasonable doubt
about the diagnosis and, therefore,
the proposed one-step management,
if mastectomy has to be carried out,
is entirely justified. Similarly, there is
no problem for the surgeon who plans
to perform partial mastectomy, where
once again the one-step procedure is
appropriate. The problem arises with
the substantial number of women in
whom (a) the diagnosis is in doubt
and (b) if the diagnosis is cancer,
the surgeon plans to perform a mas
tectomy. For these women the onestep procedure should be an excep
tion.
If we could offer the patient any
clear advantage for one method of
treatment over another, then we
should certainly advocate it strongly.
However, in view of the now-overwhelming evidence that there is no
difference in outcome whether the
treatment is conservative or radical,
we must listen to women’s perceptions
of the problem, and have them par
ticipate in the decisions. I seem to
receive different messages from my
patients than Dr. Devitt does from
his.
C harles J. W r ig h t ,

m d , fr c s [c ]

Professor of surgery,
University of Saskatchewan,
Saskatoon. Sask.
To the editors.— I read Dr. Devitt’s
editorial on the two-step management
of breast cancer with some sadness
and a strong sense of deja vu. I had
hoped and believed that the opinions
he expressed, and the attitudes that
they represent, had passed away with
the era to which they belonged. To
take Dr. Devitt's points in order; Sec
tions 1 and 2 encapsulate the pater
nalistic view of medicine: the patient
“is seldom capable of making a ra
tional decision”, “patients lack . . .
comprehension of the disease to dis
cuss it intelligently”. The doctor is
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the father figure and the patient the
passive recipient of treatment, which
is decided upon by this omnipotent
and omniscient figure; the patient is
devoid of understanding, rationality
or comprehension and has only the
duty of gratitude. So much for the
attitude that I, among others, have
tried to instil into generations of
young physicians, that whenever pos
sible patients should be active parti
cipants in the decision-making and
treatment of their disease.
In section 3, “what is there to dis
cuss?”, Devitt believes that “the
diagnosis of breast cancer will be
obvious at the initial consultation with
or without the assistance of needle
biopsy or mammography”. As a path
ologist, I must have wasted a lot of
time in the microscopy of breast
carcinoma, in evaluating regional
lymph nodes, recording and compar
ing results, in trying to relate the
histologic findings and other factors
to the long-term prognosis, and final
ly, in correlating the whole with ra
tional therapy. I do not know how
treatment is changed by “the grossly
recognizable comedocarcinomas”, but
I understood it had a relationship to
the diagnosis of lobular carcinoma in
situ, medullary carcinoma with lym

phoid stroma, adenoid cystic carci
noma and several of the other his
tologically identifiable variants.
My impression in talking to pa
tients is that more unnecessary suf
fering is caused by submitting to,
and awaking from, an anesthetic with
out knowing the nature and extent
of the surgical procedure than by a
sympathetic discussion of the possible
treatment modalities with the sur
geon.
As for section 5, I should like a
statistical statement as to the in
creased morbidity associated with two
anesthetics compared with one.
Finally, we are, as Dr. Devitt points
out in section 6, to some extent re
sponsible for using hospital beds and
operating rooms wisely. I do not think
that this justifies inflicting unneces
sary emotional trauma, or adopting a
standardized operative procedure for
different breast tumours with a wide
range of biologic behaviour.
Dr. Devitt comments that we
should not inflict on patients unnec
essary confusion and the emotional
pressures of indecision. If this were
applied anywhere else in medicine
other than to breast surgery, it would
bring our actions into painful conflict
with the law of consent.

It was with some relief that I turned
from the Journal to the October
1982 issue of Readers Digest, “What
every women should know about
breast cancer” (page 171). This factu
ally correct and well-researched ar
ticle and others like it both reflect
and lead patient opinion. The follow
ing is a summary of the conclusions.
How can you make sure you are getting
the best treatment available?
• Complex treatment usually requires
a team of specialists: a medical oncol
ogist, a surgeon, a plastic surgeon (if
reconstruction is being considered) and
a radiotherapist. If you consult a doctor
working alone, make allowance for his
bias: A surgeon expects to cut, a radio
therapist to use X rays.
• If you have doubts about the treat
ment recommended, seek a second
opinion.
• If you plan to have a biopsy and
to decide later on definitive treatment,
make sure the surgeon discusses this
option with you. Ask that he explain,
in detail, the diagnostic tests to be done,
and the need for the Estrogen-Receptor
Assay.
• Be inquisitive and assertive, read
books and pamphlets, ask questions.
If I was a woman with a breast
lump, I would prefer the attitude of
the Reader’s Digest contributor over
that of Dr. Devitt every time. I think

COLORLESS

Rational therapy for hemorrhoids,
proctitis and pruritus ani
+Darke, A.C., Rudd, W.W.H.: Reformulation of Two Hemorrhoidal Ointment Preparations: Double-blind Clinical
Comparison with Existing Formulations; Curr. Therap. Res. 30; 6:880-885,1981.

most of our patients do and I think
they are right.
H .E . E m s o n ,

m a , m d , f r c p [c ]

Department of pathology,
University Hospital,
University of Saskatchewan,
Saskatoon, Sask.
Dynamic Peroneus Tendon
Transfer

To the editors.—Dr. Shugar in his
editorial (Can J Surg 1982; 25: 600)
commenting on my paper (Can J Surg
1982; 25: 672-5) assumes that ac
quired symptomatic instability results
from a combination of ankle and
subtalar elements. In recent articles,
as well as in my own experience, an
terior talofibular ligament rupture is
now recognized as an injury in it
self; this point has been missed. The
term “acquired symptomatic instabil
ity”, as used by Dr. Shugar, would
require a definition or description.
The anatomical description of the
narrower dome of the talus posterior
ly than anteriorly is completely cor
rect; therefore, with the foot in plan
tar flexion, the ankle becomes “na
turally” unstable. This position of
the ankle requires strong ligaments

to counteract the unstable incongruent
bony contour. Therefore, if even one
ligament is ruptured, especially the
anterior talofibular ligament, the
ankle may become “pathologically”
unstable and thus symptomatic. The
statement that this does not com
plicate the action too much is a gen
eralization; the instability may not be
too great for one individual but it
may be totally unacceptable to an
athlete.
Furthermore, it is difficult to com
pare the problems of knee reconstruc
tion with those of ankle ligament
reconstruction. This is especially true
since ankle problems have sometimes
been ignored and aggressive treatment
put aside for too long. My paper dis
cusses the state of affairs with regard
to ankle repair at the time it is per
formed. As happens with new ap
proaches, one is accidentally faced
with the problem that has to be
solved, usually in the operating room.
In one patient, the peroneus brevis
tendon was ruptured distally along
with ankle ligaments; the repair was
carried out as described in the article.
During the repair, the tendon was
sliding through the tunnel. This ob
viated the need, during cast applica
tion, to keep the foot in strict dorsi-

flexion as we have been taught to do
with other repairs (Evans and Watson-Jones). The aim originally was
to obtain a tenodesis effect for stabi
lity. This procedure was then anal
ysed and carried out with the same
expectation on 32 occasions. Surpris
ingly, many patients did not have the
severe restriction aimed for but were
relieved of their clinical symptoms.
A video tape recording of the
operative procedure clearly demon
strated the sliding of the tendon in
the bony tunnel, allowing the muscle
an active pull of shortening during
the healing phase. If, then, the ankle
is held too much in dorsiflexion and
is immobilized for too long, severe
stiffness of the ankle joint results.
The aim of my paper, therefore,
was to describe a simple repair with
a living tendon for the clinically un
stable ankle. Time will tell which pro
cedure will be the most popular in
spite of criticisms and complications.
A.

P a u l P ie r o n ,
FACS
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f r c s [ c ],

212 Cornwall Professional Bldg.,
2125-11th Avenue,
Regina, Sask.
continued on page 14
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From cells
to organ systems...

Solu-Medrol
protects against
the inroads of
shock and improves
the patient’s
chance for survival*

Inadequate tissue perfusion, which
occurs during shock, changes the
metabolic function of vital organs,
leading to multiple organ failure.
® Particularly insidious is the effect
on the lung. Polysaccharides
released in shock cause chaotic
activation of complement. This
affects granulocytes, which
migrate to the lung, plug the
pulmonary microvasculature, and
trigger the release of toxic oxygen
radicals that damage the
epithelium and permit capillary
leakage. The result is the acute
adult respiratory distress
syndrome (ARDS).

• Pharmacologic doses of Solu- ,
Medrol Sterile Powder (methylprednisolone sodium succinate)
given early in the course of the ,
illness can be lifesaving.
• In the lungs of patients with sep
tic and hemorrhagic shock, suclb
doses have reduced the perme
ability defect and increased sur
vival rates.1"*
-<
• Solu-Medrol inhibits complementinduced granulocyte aggregation
and formation of leukostatic
1
plugs, decreases arteriovenous
shunting, and increases oxygen
consumption.56
5
*adjunctively with standard methods of
combating shock
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CORRESPONDENCE

Solu-Medrof

“DYNAM IC PERONEUS . ..”
continued from page 11

protects the chain
of organ systems in shock
Sterile

Solu-Medrol
(methylprednisolone sodium succinate)
Action:
Solu-Medrol, like other corticosteroids, exerts its action by its
anti-inflammatory effect.
Indications and Clinical Uses:
Intravenous adm inistration of Solu-Medrol is indicated in situa
tions in which a rapid and intense hormonal effect is required.
Shock:
In severe shock adjunctive use of intravenous methylpredni
solone sodium succinate (Solu-Medrol) may aid in achieving
hemodynamic restoration. Corticoid therapy should not replace
standard methods of combating shock, but present evidence
indicates that concurrent use of large doses of corticoids with
other measures may improve survival rates. In particular, large
pharmacological doses o f Solu-Medrol have been proven useful
in bacteremic or endotoxin shock, hemorrhagic shock, traumatic
shock, and cardiogenic shock.

protein intake. In patients with diabetes mellitus, Solu-Medrol
may increase insulin requirements during the period of adminis
tration. Ecchymotic manifestations, while noted only rarely
during the clinical evaluation of Medrol may occur. Excessive
loss of potassium is not likely to be induced by effective mainte
nance doses of Medrol. If such reactions are serious or distres
sing to the patient, reduction in dosage or discontinuance of
corticoid therapy may be indicated. While a retardant effect on
wound healing is seldom encountered, except in high doses, it
should be a matter of consideration when Solu-Medrol is ad
ministered in conjunction with surgery.
Symptoms and Treatment of Overdosage:
Single large doses o f Solu-Medrol do not have any apparent
toxic effect and require no specific therapy. Continuous over
dosage would require careful gradual reduction of dosage in
order to prevent the occurrence o f acute adrenal insufficiency.
Dosage and Administration:

Contraindications:
Except when used for short-term or emergency therapy as in
acute sensitivity reactions, Solu-Medrol is contraindicated in
patients with arrested tuberculosis, herpes simplex keratitis,
acute psychoses, Cushing’s syndrome, peptic ulcer, vaccina and
varicella.

In treating severe shock there is a tendency in current medical
practice to use massive (pharmacological) doses of corticoste
roids. The following are Solu-Medrol doses suggested by various
authors:

Precautions:
Existence o f diabetes, osteoporosis, chronic psychoses, active
tuberculosis, renal insufficiency or predisposition to thrombo
phlebitis requires that Solu-Medrol be administered with
extreme caution. In the presence of infection, the causative
organism must be brought under control with appropriate anti
bacterials, or therapy with Solu-Medrol should be discontinued.
While therapy with corticoids does not appear to be contraindi
cated in pregnancy, caution is recommended, particularly during
the first trimester. Also, newborn infants of mothers who
received such therapy during pregnancy should be observed for
signs o f hypoadrenalism and appropriate measures instituted if
such signs are present. Since Medrol, like prednisolone, suppres
ses endogenous adrenocortical activity, it is highly important
that the patient receiving Solu-Medrol be under careful observa
tion, not only during the course of treatment but for some time
after treatment is terminated. Adequate adrenocortical suppor
tive therapy including ACTH, must be employed promptly if the
patient is subjected to any unusual stress such as surgery,
trauma, or severe infection. Patients should be advised to
inform subsequent physicians of the prior use of Solu-Medrol.
There have been a few reports of cardiovascular collapse asso
ciated with the rapid intravenous administration of large doses
of Solu-Medrol (greater than 0.5 grams) in organ transplant reci
pients. The cause and relation to other medications (i.e.,
diuretics) is not known at this time, but physicians should be
alert to this possibility.
Adverse Reactions:
Adverse reactions are not likely to result from short-term intra
venous administration o f Solu-Medrol, but may be anticipated if
continued therapy with oral or intra-muscular corticosteroid
preparations is to follow. Medrol has less tendency than pred
nisolone to induce retention of sodium and water, and in some
cases has been observed to produce diuresis and an increased
excretion o f sodium. Likewise, therapy with Medrol appears to
produce less nervousness and psychic stimulation than that
produced by prednisolone. While epigastric distress has not been
totally lacking in patients receiving Medrol, the incidence and se
verity o f this side reaction to date suggest that although Medrol
has an enhanced anti-inflammatory potency when compared
with prednisolone on a weight basis, the so-called ulcerogenic
potential o f this corticosteroid is no greater, and may even be
less, than that o f prednisolone.
With the exception o f the differences noted in the preceding
paragraph, Medrol is similar to hydrocortisone and prednisolone
in regard to the kinds o f adverse reactions and metabolic altera
tions to be anticipated when treatment is intensive or prolonged.
Negative nitrogen balance is usually counteracted by a high

Author

Dose

Repeat

Oaks
Weil
Melby
Cavanagh
Dietzman

100 mg
200 mg
250 mg
15 mg/kg
30 mg / kg

Every 2-6 hours
100 mg every 4-6 hours
Every 4-6 hours
Every 24 hours
In 4 hours if needed

In other indications initial dosage will vary from 10 to 500 mg
depending on the clinical problem being treated. The larger
doses may be required for short-term management of severe,
acute conditions. The initial dose usually should be given intra
venously over a period o f at least 10 minutes. Subsequent doses
may be given intravenously or intramuscularly at intervals dic
tated by the patient’s response and clinical condition.
Solu-Medrol may be given by intravenous infusion using as the
infusion solution either 5% dextrose in water, isotonic saline
solution or 5% dextrose in isotonic saline solution. Solu-Medrol
is also compatible with most other commonly used infusion
solutions and plasma or whole blood.
Availability:
Solu-Medrol Mix-O-Vial, 40 mg (1 ml)
Solu-Medrol Mix-O-Vial, 125 mg (2 ml)
Solu-Medrol, 500 mg:
Reconstitute with 7.8 ml Bacteriostatic Water for Injection
U.S.P. (benzyl alcohol as preservative)
Solu-Medrol, 1 gram:
Reconstitute with 15.6 ml Bacteriostatic Water for Injection
U.S.P. (benzyl alcohol as preservative)
CE 1376 1B

821* REGISTERED TRADEMARKS MEDROL.
SOLU-MEDROL. DEPO-MEDROL
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Shugar,

m d , f r c s [c ]

Senior associate editor

Therapy is initiated by administering Solu-Medrol intravenously
over a period of at least 10 minutes. In general high dose corti
costeroid therapy should be continued only until the patient’s
condition has stabilized, usually not beyond 48 to 72 hours.
Although adverse effects associated with high dose short term
corticoid therapy are uncommon, peptic ulceration may occur.

Product monograph available on request.

To the editors.— No doubt Dr.
Pieron’s method of ankle ligament re
pair works. My point is that it is not
by virtue of activity of the peroneus
brevis that it does so. The fact that
the tendon slides in bone at the time
of operation does not prove that it
does so later. Furthermore, a hole in
bone made for simple tendon anchor
age or tenodesis or for the placement
of a pin or screw is seen in the roent
genogram years later as a corticated
space; there does not need to be any
sliding for this to occur.
There is not much difference be
tween insertion of the tendon in the
cuboid and insertion in the base of
the fifth metatarsal. Perhaps the
somewhat more dorsal position close
to the talofibular ligament is advan
tageous. This may account for the
preservation of subtalar motion in
Pieron’s cases; this fact alone is im
portant, whatever the mechanism is.

CE 2993 1

PAAB
CCPP

THE UPJOHN COMPANY OF CANADA
865 YORK MILLS ROAD / DON MILLS, ONTARIO

Malignant Melanoma:
the Myth of Radioresistance
To the editors.— The brief report by
Bodurtha and Norvell in the July
1982 issue (page 403) on the treat
ment of primary melanoma continues
to propagate a myth about this lesion.
It has been repeatedly stated for at
least 50 years that “surgery is the
only effective treatment for malignant
melanoma”. This implies that irradia
tion is ineffective because of the pre
sumed radioresistance of melanoma.
We have documented how this
myth of radioresistance arose.1 Dick
son,2 analysing Richards’ work 25
years ago, showed that local excision
combined with high-dose irradiation
was effective in treating primary me
lanoma. Recently, we confirmed
Dickson’s work, showing the efficacy
of irradiation in nonlentiginous mela
nomas, not only for palliation but for
cure in certain circumstances.1
Our experience with primary ir
radiation in more than 40 cases of
lentigo maligna and lentigo maligna
melanoma3 confirms the European re
sults with irradiation in these benign
forms of melanoma, indicating that
continued on page 19
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CANADIAN ASSOCIATION OF GENERAL SURGEONS
H .S. H im a l ,

m d , f r c s [ c ], f a c s ;

C. M o w a t ,

b tec h

Altered Leukocyte Lysosome Stability
in Patients with Sepsis
The role of lysosomal enzymes
(leukocyte /3-N-acetylhexosaminidase
and /3-glucuronidase) and lysosome
stability were investigated in 20
healthy individuals not operated upon
and in 27 patients admitted for
elective surgery. Blood samples were
taken preoperatively and the
supernatant and leukocyte pellet were
assayed for enzyme activity. Of those
who underwent surgery, eight had
infectious complications postoperatively
(six wound and two perineal
infections). All eight had a substantial
increase (p < 0.05) in /3-Nacetylhexosaminidase levels in the
supernatant and a significant decrease
(p < 0.05) in enzyme levels in the
pellet and in lysosome stability,
compared with healthy controls and
with patients who did not have
infection. There was no significant
difference with respect to
/3-glucuronidase activity and lysosome
stability.
Le role des enzymes lysosomiaux
(la /3-N-acetylhexosaminidase et la
/3-glucuronidase leucocytaires) et la
stabilite lysosomiale ont ete etudies
chez 20 sujets sains qui n'avaient
pas a etre operes et chez 27 patients
hospitalises pour une chirurgie non
urgente. Des echantiilons de sang
furent preleves avant I ’operation et
I'activite enzymatique fut mesuree
dans le surnageant et dans le culot
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leucocytaire. Parmi ceux qui ont subi
une operation, huit eurent des
complications infectieuses postoperatoires (six infections de plaie
et deux perineales). Comparativement
aux temoins sains et aux patients
qui n’eurent pas d’infection, les huit
presentaient une augmentation
appreciable (p < 0.05) des taux de
^-N-acetylhexosaminidase dans le
surnageant et une baisse significative
(p < 0.05) des niveaux enzymatiques
dans le culot et de la stabilite
lysosomiale. On n’a pas observe de
difference significative en ce qui
concerne I'activite /3-glucuronidase et
la stabilite lysosomiale.

Polymorphonuclear leukocytes con
trol infection by ingesting and de
stroying a wide variety of micro
organisms. This process involves
chemotaxis, phagocytosis and bac
tericidal activity. Abnormalities of
these processes have been documented
in patients with sepsis.1-4 Recently,
several investigators described abnor
malities of leukocyte lysosomal en
zymes in patients with recurrent
infection.5,6
To elucidate further the role of
leukocyte lysosomal enzymes in sep
sis, we investigated alterations in leu
kocyte lysosomal enzyme levels and
lysosome stability to see if these are
associated with an increased rate of
infectious complications. The activity
of /3-N-acetylhexosaminidase was
Table 1 -O p e ra tiv e P rocedures Carried O ut
on P atients A d m itte d fo r Elective S urgery
N o. o f
Operation

patients

Colon resection

9

Cholecystectom y

5

L o w anterior resection

3

Inguinal hernia repair

3

A bdom inoperineal resection

2

Esophagogastrectom y

2

G astrectom y

2

T o tal proctocolectom y

1

studied because this enzyme is local
ized within the lysosome, while /3glucuronidase was studied because of
its presence mainly outside the lyso
some.
Patients
Two groups were studied. Group 1
comprised 20 healthy personnel from
the Toronto Western Hospital: nurses,
nurses aids and technicians. There
were 11 women and 9 men; their
mean age was 25 years. None had
any major illness and all were work
ing at the time of the study. Group
2 consisted of 27 patients admitted
to the Toronto Western Hospital for
elective major surgery (Table I).
There were 14 women and 13 men
whose mean age was 41 years.
Method
Whole blood was collected pre
operatively in heparinized sterile
tubes in 10-ml amounts. Dextran 40
(1 ml in 0.9% sodium chloride) was
added to each tube and the erythro
cytes were allowed to precipitate for
2 hours. The supernatant was re
moved, 4 ml of 0.9% sodium chlor
ide was added and the resultant solu
tion was centrifuged at 2000 rpm for
10 minutes. The supernatant was dis
carded, 2 ml of 0.9% sodium chlor
ide was added to the pellet and the
resultant mixture was centrifuged at
2000 rpm for another 10 minutes.
The supernatant was again discarded
and 1 ml distilled water was added
to the pellet. Freeze-thawing was car
ried out 10 times and the solution
was centrifuged for 15 minutes at
2000 rpm. Then the supernatant and
pellet were each assayed for enzyme
activity. The level of /3-N-acetylhex
osaminidase was measured as follows.
A 10-^,1 plasma sample with 25 /zl
citrate phosphate buffer (pH 4.5) with
0.01% bovine serum albumin plus
50 /xl substrate (4-methylumbelliferyl-
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2-acetamide-2 deoxy /3-D-glycopyranoside) was incubated at 37 °C for
1 hour. The reaction was stopped
with 0.02 M glycine buffer (pH 10.8)
and read on a fluorometer. The
level of /3-glucuronidase was similar
ly measured but the substrate was
4-methylumbelliferyl-/3 -D-glucuronide.
Lysosome stability was calculated as
follows:

D is c u s s io n

Many investigators have docu
mented abnormal leukocyte function
in patients who either have or are
likely to have infectious complica
tions. Alexander and associates1'4
noted decreased phagocytic and kill
ing ability of neutrophils in patients
with either extensive burns or severe
injury. Abnormal neutrophil function
clearly predisposed to episodes of bac
teremia. Christou and Meakins7 car
ried out polymorphonuclear leukocyte
chemotactic assays in a large group
of patients who underwent major sur
gery. Of the patients who had abnor
mal chemotaxis, 43% had infectious
complications postoperatively.
Fikrig and associates8 and Warden
and associates9 have reported sup
pressed neutrophil chemotaxis in pa
tients with burns.
One of the main steps in bacterici
dal activity is fusion of the lysosomes
to the phagosome to form the phago
lysosome. Various groups of enzymes,
including acid hydrolases, are then
discharged into the phagolysosome.
Several diseases have been de
scribed in which abnormal function
of leukocyte lysosomes is associated
with increased susceptibility to infec
tion. These are the Chediak-Higashi
syndrome,10 chronic granulomatous
disease of childhood5 and myeloper
oxidase deficiency.11
Alexander12 demonstrated that ly
sosomal enzyme concentrations in
the leukocyte were significantly de
creased in patients with major burns
at a time when sepsis-related mor
tality was at its peak. Cole and asso
ciates13 reported decreased /3-N-acetylhexosaminidase levels in the neu
trophils of patients with multiple
trauma.
Our investigations demonstrated de
creased preoperative lysosome stabil
ity, decreased /3-N-acetylhexosaminidase activity in the pellet and
increased
/3-N-acetylhexosaminidase
activity in the supernatant of patients
who subsequently had infectious com
plications after elective surgery. We

EAP
%LS = ------------------- X 100
EAS + EAP
where LS is the lysosome stability,
EAP is the enzyme activity of the
pellet and EAS is the enzyme activity
of the supernatant. Statistical analysis
was calculated by the two-tailed Stu
dent’s Mest.
Results

Postoperatively, infectious compli
cations developed in 8 of the 27 pa
tients in group 2 (Table II). In group
1, /3-N-acetylhexosaminidase activity
in the supernatant was twice that in
the pellet (Table III), while //-glucu
ronidase values were similar in the
supernatant and in the pellet. Find
ings were similar in group 2 patients
who did not have infection postoper
atively. In the eight patients with
postoperative wound infections, /3-Nacetylhexosaminidase levels were sev
en times greater in the supernatant
than in the pellet. Lysosome stability
was significantly (p < 0.05) lower in
patients with wound infections.

Table ll-0perative Procedures Carried Out on
Patients Who Had Infectious Complications
Postoperatively

Operation
Colon resection
Cholecystectomy
Gastrectomy
Abdominoperineal resection
Total proctocolectomy

Total

No. with
infection

9
5
2
2
1

3
2
1
1
1

also calculated the degree of lysosome
integrity by measuring percentage
stability.14 In patients with infectious
complications, stability was signif
icantly (p < 0.05) lower than in
healthy volunteers and patients with
out infection. This results in in
creased enzyme loss from the lyso
some and thus decreased enzyme
availability for bactericidal activity.
We did not find any significant dif
ference in //-glucuronidase activity
and lysosome stability in either group.
This agrees with the findings of
Davis and associates15 and is to be
expected since /3-glucuronidase oc
curs in intracellular components
other than the lysosome.
Our results document another ab
normality in leukocytes of patients in
whom sepsis develops. Decreased ly
sosome stability was associated with
an increase in septic complications.
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Table III-Leukocyte Lysosomal Enzyme Levels* and Lysosome Stability
B-glucuronidase

B-N-acetylhexosaminidase

Level, mm/ml ■h 1

Level, mm/ml - h 1
Group
1
2 -no infection
-infection

No.
20
19
8

Supernatant

Pellet

Stability, %

Supernatant

Pellet

Stability, %

1211.4 ± 98
1015.5 ± 113
1815.5 ± 123t

510.6 ± 64
560.4 ± 76
260.9 ± 511

26.6 ± 2.1
35.5 ± 3.4
13.6 ± 3.6t

1283.6 ± 121
1114.7 ± 161
1253.7 ± 181

1363.4 ± 142
1672.4 ± 257
1455.2 ± 212

51.5 ± 3.4
60.0 ± 3.8
53.7 ± 4.6

* Figures are mean ± standard error of mean.
t Difference between healthy individuals and patients without sepsis, and those with sepsis is significant at p < 0.05.
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A tradition o f innovation.

S ym p o siu m on Traum a
C.M . B u r n s , m d , fr c s [c ]*

1. Introduction. C anadian A sso cia tio n of General
S u rgeon s A ccid en t Injury Health-Care Program
In 1978 the executive of the Cana
dian Association of General Surgeons
formed an ad hoc committee on trau
ma to address the major health hazard
of accident injury in Canada.
The role of the general surgeon in
treating the patient with multiple in
juries is widely recognized, so it was
quite fitting that this association
should initiate the development of a
medically oriented national organiza
tion to pursue methods of improving
accident health care and preventive
measures (Table I).
By September 1981, 21 compre
hensive trauma centres (Fig. 1), in
volving 28 hospitals, had been desig
nated across Canada. Four of these
hospitals have an identifiable trauma
service, nine have a trauma service
that triages patients and admits them
to the surgical service of the major
injury and the remainder are in the
early stages of organization.
Six regional trauma units, strate
gically located, have been developed
in Manitoba to coordinate trauma
health care throughout the province.
All but one has a general surgeon
whose training included trauma sur
gery. There are two comprehensive
(all specialty) trauma centres in Mani
toba. The regional trauma units re
late when necessary to the compre
hensive centres. All trauma units
provide 24-hour coverage and imme
diate priority treatment.

In Montreal there are four trauma
centres and a fifth is planned. Two
have trauma services and two follow
the policy of admission to the service
of the major injury.
The comprehensive trauma centre
in Ottawa is the Ottawa Civic Hos
pital. Regional units are located with
in the city and in the surrounding
area.

Table I-G o a ls of the Committee on Trauma
To encourage evaluation and improvement of
accident health care
To encourage methods of preventing ac
cidental injury
To designate comprehensive trauma centres
To encourage the development of related
regional trauma units
To encourage standard data collection and
an injury scoring system
To stimulate trauma education
To relate to trauma programs of other
specialties and disciplines

The ultimate goal is to have strate
gically located regional trauma units
throughout each province. Each re
gional unit would develop the sur
gical resources to treat the majority
of injuries, referring only the most
severely injured patients to the com
prehensive trauma centres after the
patient's condition has been stabilized.
Development of this nature would re
sult in strategic and economical dis
tribution of health-care resources.
Injury Severity Scoring

There are many methods of scoring
injury severity. The 1980 Woodstock
Conference on injury severity scoring1
reviewed the current and most ac
ceptable methods. The committee on
trauma of the Canadian Association
of General Surgeons chose the ICD-9CM AIS/802,3 scoring system for
large trauma registries, because it
combines the standard coding used
by provincial health-care computer
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registries with the most widely recog
nized injury severity scoring system,
and the injury severity score of Baker
and associates.4
All scoring systems have limitations
and inadequacies. Many are labour
intensive and subject to innumerable
coder variables. The ICD-9-CM is
used or adapted throughout Canada
and is the data base of the health
care system. The AIS/80 is anatom
ically oriented and suitable for stand
ard scoring of ICD-9-CM codes. A
computer scoring system for the ICD9-CM has been designed and studied
by the Manitoba Accident Investiga
tion and Health Care Project. This
system is devoid of scorer errors
(computer programmed) and utilizes
the low coder error system of the
national health-care data base (95%
to 100% accuracy in Manitoba). The
1CD-9-CM AIS/80 system could be
adopted nationwide without increas
ing costs or impairing accuracy or
efficiency.
In spite of its advantages, this
system may be criticized for a num
ber of reasons. The ICD-9-CM of
necessity has many nonspecific codes,
it frequently fails to code organ in
juries by adequate levels of severity
and in certain instances it appears to
be illogical. The AIS/80, at its pres
ent level of development, fails to
score many specific injuries and the
scoring of some appears too high.
Neither the ICD-9-CM nor the
AIS/80 system takes into account de

Table II— Goals of Trauma Centres
To evaluate the standard of health care
To evaluate the impact of new treatment
protocols
To indicate the strategic development of
regional trauma centres
To correlate injury data with those of
other disciplines
To compare accident profiles and health
care needs between regions

Table III-Representation on Coordinating
Committee on Trauma
Canadian Association of General Surgeons
Canadian Orthopedic Association
Canadian Neurosurgical Society
Canadian Association of Emergency Physicians
Canadian Urological Association
Canadian Association of Plastic Surgeons
Canadian Association of Pediatric Surgeons
Canadian Medical Association
Royal College of Physicians and Surgeons
of Canada
American College of Surgeons' committee
on trauma

lay time or physiologic status of the
patient. Garthe and MacKenzie5 out
lined some of the problems and ini
tiated evaluation studies. Krischer6
has studied and reported the limita
tions of trauma scoring indexes in
measuring standards of care. For the
reasons outlined, the ICD-9-CM
AIS/80 scoring system (as circulated
to trauma centres and approved by
the Canadian Association of General
Surgeon’s committee on trauma) is
recommended for initial national
studies and as the basis for modifica
tion. The need for improvement and
added variables is recognized. Field
trials are essential to achieve a better
system. To achieve a national scoring
system that will describe the accident
problem and help direct priorities for
health-care planning and accident pre
vention most effectively, there must
be an efficient, low-cost system based
on a common definition. Table II
outlines some of the goals that might
be achieved through organized trauma
centres and standardized collection of
injury data.
National Trauma Program

The initiative to develop a national
trauma program was taken by the
Canadian Association of General Sur
geons’ committee on trauma. The
committee recognized the need for a
multifaceted education program. Ac
cordingly, four trauma symposia were
presented by the association and other
specialty organizations at the annual
scientific meetings of the Royal Col
lege of Physicians and Surgeons of
Canada in 1978, 1979, 1980 and
1981. The advanced trauma life-sup
port programs of the American Col
lege of Surgeons were strongly sup
ported. Dr. D. Mulder, the Canadian
representative on the American Col
lege of Surgeons’ committee on trau
ma, is the coordinating member on
the Canadian Association of General
Surgeons’ committee. Numerous trau
ma programs have been sponsored by
the designated Canadian trauma cen
tres. A review of undergraduate trau
ma training in Canadian universities
has been completed and postgraduate
trauma training is now under study.
The committee on trauma of the
Canadian Association of General Sur
geons recognized the need for the
support and input of the other spe
cialties that contribute so heavily to
trauma care. A coordinating commit
tee on trauma was formed and each
specialty and organization represented
(Table III) has given strong support
to the goals outlined in Table I. This
committee has unanimously supported

the recommendation to form a Cana
dian Association for Trauma Care.
The following papers in this sym
posium, presented in Toronto at the
50th scientific meeting of the Royal
College of Physicians and Surgeons
of Canada in conjunction with the
Canadian Association of General Sur
geons and other Canadian specialty
associations, address the general con
cern for the management of accident
injuries in Canada.
References
1. G ustafson D , H iles M , T aylor C : R e p o rt
on the Traum a Severity In d e x C o n feren ce
H eld at the W o o d sto c k C onference C entre,
W oodstock, III., July 16-18, 1980, C en tre
for H ealth Systems R esearch & A nalysis,
U niversity o f W isconsin, M adison, W ise.
2. International C lassification o f D iseases, 9th
rev, clinical m odification, C om m ission on
Professional and H osp ital A ctivities, T h e
U nited States N atio n al C entre fo r H e alth
Statistics, A nn A rbor, M ich., 1978
3. A m erican A ssociation fo r A u tom otive M ed 
icine, com m ittee on injury scaling: T h e
A bbreviated Injury Scale, 1980 R e v isio n ,
A m erican A ssociation fo r A u tom otive M ed 
icine, M orton G rove, 111.
4. B aker SP, O’N eill B, H addon W j r , L ong
W B: The injury severity sco re: a m e th o d
for describing patients w ith m ultiple injuries
and evaluating em ergency care. J T raum a
1974; 14: 187-96
5. G arthe EA , M ackenzie E : Com patibility of
IC D .9 .C M w ith A IS /8 0 . A A A M Q J 1982:
42-6
6. K rischer J P : Indexes o f severity: u n d e r
lying concepts. H ealth Serv R e s 1976; 11:
143-57

CORRESPONDENCE
“MALI GNANT MELANOMA . . ”
continued from page 14

primary irradiation can be considered
an important method of primary
management of large lentigos of the
head and neck.
It is time to exorcise the myth of
radioresistance of melanoma and to
take cognizance of the role of irradia
tion both in the palliative and cura
tive management of melanoma.
A n d r e w R. H a r w o o d , m b , c h b ,
f r c p [c ]

The Princess Margaret Hospital,
Toronto, Ont.
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2. Preventable Deaths in Multiple Trauma: Review,
of Deaths at Sunnybrook Medical Centre Trauma Unit
To define the epidemiology, cause
and preventability of deaths due to
multiple trauma, the authors review
the cases of 155 patients who died
out of a total of 894 patients admitted
to Sunnybrook regional trauma unit
in Toronto between June 1, 1976 and
Sept. 1, 1981. Upon admission the
relevant clinical data on all patients
were documented and the injury
severity score was assessed.
Of the 155 patients who died, an
autopsy was performed on 102.
Of these 102, 75% were men and
the average age was 36 years,
compared with figures of 74% and
38 years for the total group of 894
patients.
The injury severity score averaged
45 upon admission and 52 at autopsy,
out of a possible maximum of 75.
The types of injuries fell into three
broad categories: (a) isolated severe
head injury (30 cases), (b) head
injuries with other serious injuries
(39 cases) and (c) multiple injuries
without serious head injury (33 cases).
Head injury was the major
determinant of outcome in 50 cases.
In the remainder, the major problem
was hemorrhage. It is in the manage
ment of hemorrhage that potential
for improvement exists.
Afin de preciser les donnees
epidemiologiques, les causes et la
possibility de prevenir les deces
attribuables aux traumatismes
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multiples, les auteurs ont etudie les
cas de 155 patients qui sont morts
sur un total de 894 patients qui sont
entres, entre le 1er juin 1976 et le
1er septembre 1981, a I’unite regionale
de soins pour traumatises du
Sunnybrook Medical Centre, a Toronto.
A I'arrivee, on enregistrait les
donnees pertinentes pour chaque
patients et on etablissait la cote de
gravite des blessures.
Une autopsie fut pratiquee sur 102
des 155 patients qui sont decedes.
De ces 102, 75% etaient des hommes
dont I'age moyen etait de 36 ans
comparativement a 74% et 38 ans
pour I'ensemble des 894 patients.
Sur un maximum possible de 75,
la cote moyenne de gravite etait de
45 a I'entree et de 52 a I'autopsie.
Les types de blessures se
repartissaient en trois grandes
categories: a) les traumatismes
craniens graves mais isoles (30
cas), b) les traumatismes craniens
associes a d'autres blessures
serieuses (39 cas) et c) les
polytraumatismes sans blessure
serieuse a la tete (33 cas).
Dans 50 cas, les traumatismes
craniens furent le facteur principal
determinant Tissue. Chez les autres,
le probleme majeur etait Themorragie.
C'est dans le traitement de
Themorragie que reside les possibilites
d'ameliorer la survie.
The leading cause o f death for North
Americans under 40 years o f age is
trauma. Overall, it ranks third as a
cause o f death1 and has aptly been
referred to as “ the neglected killer” .2
Thus, the most perplexing question in
the management o f the patient with
multiple injuries is, could this patient
have been saved? While we cannot
answer this question exactly, we can
gain considerable insight by reviewing
the clinical and autopsy records of
such patients. This method o f evalu
ating trauma care has previously been
reported by others.2'6

Our review o f deaths due to trau
ma will attempt to define the epi
dem iology o f such deaths, by exam
ining the age, sex, mode of death,
coroner’s cause o f death and time
from injury to death o f patients
treated at the regional trauma unit,
Sunnybrook Medical Centre, Toronto.
W e address the concept o f prevent
ability and correlate antemortem and
postmortem findings. This has not
previously been reported and will
give insight into the importance of
missed diagnoses. W e also review the
severity o f injuries and treatment to
assess their relative importance.

Patient Material
The regional trauma unit at Sunny
brook Medical Centre opened on
June 1, 1976. Deaths in this institu
tion since that time are reviewed. Rel
evant clinical data were documented
prospectively when the patients en
tered the unit. Injury severity scores
were assigned to each patient by
the same individual, using the meth
od o f Baker and associates.7'8 This
method divides the body into six
regions: head and neck, face, chest,
abdominal and pelvic contents, ex
tremities or pelvic girdle, and general
(external). A score is assigned to each
specific injury in each region based
on severity, according to the follow 
ing code: 0 = no injury, 1 = minor,
2 = moderate, 3 = severe but not
life-threatening, 4 = serious (lifethreatening, survival probable), 5 =
critical (survival uncertain). The in
jury severity score is determined by
summing the squares o f the highest
specific injury score in each o f the
three most severely injured regions.
This gives a maximum score of 75.
Tw o other concepts employed are
the abbreviated injury score7'8 and
lethal dose 50% (LD50).” The ab
breviated injury score assigns a score
to each injury in one region. By add
ing the scores for that region we
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could focus on each region and anal
yse its relative importance in causing
death.
The concept of LD50 with respect
to injury severity scoring refers to a
given score above which 50% of pa
tients in a particular age group would
be expected to die of their injury.
This is based on population studies
of civilian mortality. Three age
groups are identified by Baker and
associates7 (Table I); the ability to
survive major injury declines with
age. The charts of all patients in the
trauma unit who died were examined
and only the charts of those in whom
an autopsy was performed were con
sidered. The prospective injury sever
ity score was noted and a retrospective
severity score was determined, by one
individual, using the autopsy results.
The coroner’s primary cause of death
was also recorded and accepted as the
cause of death.
Results
Between June 1, 1976 and Sept. 1,
1981, 894 patients were admitted to
the regional trauma unit; 155 (17%)
died. Of these, an autopsy was done
on 102 (66%), who made up the
study population.
Men made up 75% of the 102 pa
tients and had an average age of 36
years. This compares with a 74% in-

cidence of men with an average age
of 38 years in the total group of 894
patients admitted to the trauma unit.
The prospective and retrospective in
jury severity scores for the 102 pa
tients were 45 and 52 respectively
with an 87% correlation.
The patients fell into three cate
gories according to the nature of their
injuries: group 1 — isolated severe
head injuries, group 2 — head in
juries plus other serious injuries, and
group 3 — multiple injuries without
serious head injury (Table II).
It is well known that the survival
rate for patients with severe head
injuries is extremely low.10,2 Little
attempt has been made previously to
define the severity of head injuries
and relate this to outcome. Our ex
perience demonstrates that an abbre
viated injury score greater than 10
for head injuries almost always results
in death and that the few who do
survive are left in a permanent veg
etative state. With present technol
ogy, we suggest that these deaths can
be considered as non-preventable.
For the above reasons, 50 patients
who had either severe head injuries
alone or an abbreviated injury score
over 10 were excluded from further
Table III- The Mechanism of Injury in
52 Patients without Severe Head Injury
No. of
patients

analysis, leaving a group of 52 pa
tients with either no head injury or
head injury plus other injuries but an
abbreviated injury score for head in
juries of less than 10. The average
age of the 52 patients was 39 years;
34 were men. The average injury se
verity scores at admission and autop
sy were 48 and 53 respectively with
90% correlation. Three patients
(5.8%) had an injury severity score
less than the LD50. The mechanism
of injury is detailed in Table III. The
time interval from accident to death
is set forth in Table IV; the average
time was 165 hours. Table V lists the
coroner’s cause of death for these 52
patients.
Clinically, apart from head injury,
hemorrhage was thought to be the
major factor in the deaths. Its im
portance was examined by dividing
the deaths into three groups: (a)
Hemorrhage as the primary cause of
death. This was arbitrarily defined
as death of the patient less than 6
hours after the accident when a major
source of hemorrhage was identified
either ante or post mortem, (b) Hem
orrhage as a contributing cause, de
fined as death after more than 6
hours from the time of injury, (c)
Hemorrhage as a secondary factor.
In the first two groups, injuries were
designated as either thoracic, intraperitoneal or retroperitoneal (Table
VI).

Discussion
33*
The aim of this study was to re
Score
Age, yr
10
view
the epidemiology and prevent5
40
0-49
ability
of deaths due to multiple
4
29
50-69
trauma. With respect to epidemiol
20
>70
'M otorcycle in 3.
ogy, our experience is similar to
11 jumped in front of subway train, 1 crushed
*The score at which there is an anticipated
that
of others and demonstrates a
by weight, 1 stabbed, 1 mauled by bear.
mortality of 50%.
predominance of trauma affecting
principally young men. The other
most striking feature is the contrast
of our own experience to that of
workers in the United States. Pen
Table II--Data on 102 Autopsy Patients in Each of the
etrating
injuries accounted for only
Three Different Injury Groups
11 of our total 155 deaths and 10
Group
of these were self-inflicted gunshot
1
2
3
wounds to the head. Stated otherwise,
Data
(n = 30)
(n = 39)
(n = 33)
our experience is largely with blunt
trauma.
Average age, yr
35
33
40
Injury severity score
From the standpoint of preventUpon admission
35
49
48
ability,
the three factors are severity
At autopsy
43
58
54
of injury, diagnosis and treatment.
Correlation, %
81
85
89
The overriding consideration is that
No. of patients with score
of severity as defined by the injury
less than the LD50
14
1
2
Average abbreviated injury
severity score. Of the 52 patients
score for head injuries
13
9.9
without severe head injuries, only
No. of patients with
5.8% had an injury severity score
abbreviated injury score
less than the LD50 and the average
less than 10
4
19
score at autopsy was 53. The three
patients with a score less than LD50
21
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Table l-T h e Lethal Dose 50%,
Injury Severity Score*

Mechanism

Motor vehicle
accident
Pedestrian
Fall
Other!

—

severity of head injury in relation to
death.
Missed diagnosis did not seem to
be an important factor. There was a
90% correlation between the admis
sion assessment and autopsy findings
using the injury severity score as an
index. This points out the importance
of an organized system of trauma
care such as the advanced trauma life
support course.13 Essentially, head in
juries can be defined by early com
puterized axial tomography while
thoracic injuries are defined by chest
roentgenogram and the use of two
tubes — the endotracheal tube and
the chest tube. In our experience,
92% of blunt chest trauma can be
managed with the use of these two
tubes. Thoracotomy is indicated if
the chest tube drainage shows either
excessive bleeding or air leak, other
wise use of the tube alone is adequate.
The peritoneum and retroperitoneum may present the greatest prob
lem in establishing sites of bleeding.
This can be solved by the early use
of minilaparotomy or angiography, or
both. Surgical insertion of a perito
neal lavage catheter is quick, simple
and has an accuracy rate of more
than 95% .14,15 A protocol for dealing
with extraperitoneal hemorrhage has
been dealt with in detail previously.16
From the standpoint of treatment,
substantial improvement is possible,
particularly in the management of
hemorrhage in patients whose hemor
rhage was the primary (38%) or
contributing (40%) cause of death.
Massive hemothorax, for example, re
quires early (within 30 minutes) tho
racotomy and surgical control of
bleeding. Indeed, 18 out of 20 early
deaths were due to hemothorax and
many patients would have benefited
from earlier intervention, although
the success rate may have been low
owing to the presence of other severe
injuries. None the less, we have
noted that most patients in severe
shock (systolic blood pressure less
than 60 mm Hg) within 30 minutes
of blunt injury have rupture of

included one patient who had a frac
ture of C3 with complete quadriplegia and who died of pneumonia, one
patient with a fractured pelvis and
fractured femur plus vascular injury
who had cardiac arrest intraoperatively and died of hypoxic ischemic
encephalopathy 20 days later; the
third had cerebral contusion asso
ciated with liver and renal failure and
finally died of pneumonia 3 months
after injury.
The injury severity score proved
to be the best predictive index except
for head injuries where the abbre
viated injury score was even more
useful. In this regard, an abbreviated
injury score of 10 or more almost
uniformly indicated a fatal outcome
regardless of treatment. This is the
first publication that quantifies the

Table IV-Tim e between Accident
and Death in 52 Patients
without Severe Head Injury
Time, h

No. of
patients

0-3
4-6
7-12
13-24
25-48
>48

16
10
1
2
3
20

Table V-Coroner's Cause of Death
in the 52 Patients without
___________ Severe Head Injury___________
No. of
Cause___________________________ patients
Pulmonary injury
and pneumonia
Head injury
Hemorrhage
Multiple injuries
Cardiac/major vessel
injury
Pulmonary embolus
Asphyxia

17
12
8
7
5
2
1

Table Vl-Hemorrhage as a Primary or Contributing Cause of
Death in 41 of 52 Patients without Severe Head Injury
No. of patients in
whom hemorrhage was
Type of
hemorrhage
Thoracic
Intraperitoneal
Retroperitoneal

22

Primary cause,
died <6 h after injury

Contributing cause,
died >6h after injury

18
2
0

10
7
4

a major vessel in the chest. On such
occasions, surgical control of bleed
ing by thoracotomy must be carried
out within 30 minutes to yield im
proved survival.
Lastly, how do our results compare
with those of other centres? This is
the subject of a second paper (in
press) in which we have compared
the autopsy findings from other in
stitutions with our own and have
demonstrated a significant difference.
Specifically, the patients reported
here were more seriously injured than
those reported elsewhere.
Summary

One hundred and two patients,
who have died of multiple injuries
and on whom an autopsy was per
formed, have been reviewed.
Injury severity was a major factor
in the outcome and head injury
played a definite role in more than
half of the deaths.
Missed diagnosis was not a major
factor in the deaths.
Future improvements will most
likely be in the management of hem
orrhage in patients with multiple in
juries.
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Discussion
R.
This paper is important because it is the
first large sample of patients scored ac
cording to injury severity that has been
reported to the College.
Thank you Dr. McMurtry for for
warding us your paper so we could com
pare our results with yours. Unfortunate
ly, detailed matching was not carried
out because of time constraints. A simi
larly scored 4-year study of 895 patients
from Winnipeg was used for comparison.
The basic standard data system proposed
by the Canadian Association of General
Surgeons’ committee on trauma per
mitted extraction of matched cases.
*Staff surgeon, Grace General Hospital,
Winnipeg, Man.

C live Wightman, md, frcs[c ]*

The mortality in the Winnipeg series in both series, emphasizing the need for
more aggressive treatment for the early
differed from that at Sunnybrook (7%
and 18% respectively), because only arrest of bleeding.
Your use of the summated regional
39% of Winnipeg patients were involved
in motor vehicle accidents, compared injury score is a departure from recog
with 79% at Sunnybrook. This illustrates nized injury severity scoring. The au
that any regional analysis must be ac thors of the abbreviated injury scale
companied by a careful description of caution against adding or averaging the
abbreviated injury scale ratings, stating
the causes of trauma.
Whereas the average injury severity that “the quantitative relationship of
score for head injuries at Sunnybrook the Abbreviated Injury Scale Code is
was higher when injuries of a similar not known, and is almost certainly not
score were matched, the mortality was linear.”
We look forward to more reports of
almost identical in the two centres. We
wondered. Dr. McMurtry, if you used this nature when we can come even
the Glasgow coma score in your evalua closer to comparing persons whose in
tion of head injuries? Profuse hemor juries are not necessarily the same ana
rhage was an important cause of death tomically, but are of the same severity.

M ichael

L.

Schwartz,

md, frcs [c]

3. Head Injury in Multiple Trauma
V

Since about 70% of patients with
multiple injuries have a serious head
injury, the general surgeon should
be prepared to care for such patients,
should transportation to a neuro
surgical unit involve too long a delay.
Acceleration forces may tear nerve
fibres and produce coma or a focal
neurologic deficit, which persists
unchanged or improves with time.
A deteriorating level of consciousness
or worsening focal neurologic deficit
may indicate an expanding intracranial
hematoma. Assessment of the
From the department of neurosurgery,
Sunnybrook Medical Centre, University
of Toronto, Toronto, Ont.
Presented at the 50th annual meeting
of the Royal College of Physicians
and Surgeons of Canada by the Royal
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Reprint requests to: Dr. Michael L.
Schwartz, Department of neurosurgery,
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conscious level may be expedited by
the use of the Glasgow coma scale
that evaluates eye-opening, the
patient's best motor and best verbal
responses. Simple, stereotyped
observations serve as a reliable record
of the patient’s progress. The
administration of mannitol is
recommended for suspected intra
cranial hypertension until craniotomy
can be performed. Early evacuation
of subdural hematomas enhances
the quality of recovery. Since head
and spinal cord injuries may coexist,
all unconscious patients must be
treated as if they had cervical
fractures.
Comme environ 70% des polytraumatises ont un traumatisme
cranien grave, le chirurgien generaliste
doit etre pret a soigner ces patients
dans I'eventualite oil leur transport
vers un service de neurochirurgie
implique un delai trop prolonge.
Les forces d'acceleration peuvent
dechirer des fibres nerveuses et
provoquer un coma ou un deficit

neurologique en foyer qui va demeurer
inchange ou s’ameliorer avec le temps.
Une deterioration du niveau de
conscience ou du deficit neurologique
en foyer peut etre I'indice d'un
hematome intracranien en expansion.
L’evaluation du niveau de conscience
peut etre faite rapidement par I’emploi
de i'echelle du coma de Glasgow
qui apprecie I'ouverture de I’oeil
ainsi que les meilleures reponses
motrices et verbales du patient. Des
observations simples et stereotypees
permettent d'etablir un dossier fiable
de (’evolution du patient. Quand une
hypertension intracranienne est
soupconnee, I'administration de
mannitol est recommandee jusqu'a
ce qu'une craniotomie puisse-t-etre
pratiquee. L’evacuation precoce d'un
hematome sous-dural ameliore la
qualite de la guerison. Comme les
traumatismes craniens peuvent
coexister avec des lesions de la
moelle epiniere, tous les patients
inconscients doivent etre traites
comme s’ils souffraient de fractures
cervicales.
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At a previous symposium on trauma
for the general surgeon' it was es
timated that in Canada accidents ac
count for more than 3 million hospital
bed-days annually. Additional losses
to society, including property damage
and lost income productivity in the
relatively young segment of the pop
ulation that is most frequently af
fected, were estimated at $2 billion
per year. In approximately half of
the accidental deaths, the major
cause was head injury. This estimate
is confirmed by figures from the
Ontario Ministry of Health, medical
statistics branch.2 At the regional
trauma unit in Sunnybrook Medical
Centre, approximately 70% of pa
tients admitted with multiple injuries
have a serious head injury, which is
an important cause of morbidity and
death. It is well known that prop
er resuscitation with maintenance of
adequate ventilation and tissue per
fusion in addition to treatment of
neurologic injuries reduces morbidity
and mortality.
With respect to the head injury and
its consequences, there is now good
evidence3 to support the conventional
belief that traumatic intracranial he
matomas must be detected and dealt
with rapidly. I present here a brief
review of the pathophysiology of
craniocerebral trauma that will pro
vide the information to determine, on
clinical grounds, whether there is
likely to be a subdural or other intra
cranial hematoma and present a tachistoscopic summary of how to do
the surgery should transportation to
a neurosurgical unit involve too long
a delay.
Pathophysiology

Blunt trauma to the head, for ex
ample when the occiput strikes the
sidewalk or when the forehead of an
unrestrained motor vehicle passenger
strikes the windshield, may produce
a linear fracture from distortion of
the skull. Depressed fractures occur
when the energy of impact is applied
to a more limited area of the skull
surface. When there is a depressed
skull fracture there may be a contu
sion of the underlying brain, and
there may or may not be the more
diffuse brain injury that results from
violent deceleration of the cranial
contents on impact. Linear fractures
may be remote from the site of im
pact because they can occur at sites
of “outbending” as well as at sites
of inward distortion of the skull. They
are not good localizing signs of intra
cranial lesions. They do, however,
indicate that the head has been struck
a violent blow. If a fracture is seen
24

on the roentgenogram then the likeli
hood of an intracranial hematoma
in a comatose patient is increased
twentyfold.4 The middle meningeal
artery may be torn when there is a
fracture of the temporal or parietal
bones or the base of the skull that
does not even show on a skull film
but may be diagnosed clinically by
examination of the external ear canal.
Otorrhagia (blood running from the
ear canal) or hemotympanum (blood
behind the eardrum), should be
sought in the examination of every
patient with a head injury, as they
may signal the presence of an epi
dural (extradural) hematoma. The
point is that the plain skull roentgeno
gram, although it provides some use
ful information, is not as important
as the clinical examination in the
early management of a traumatized
patient. It should never be obtained
at the expense of continuing resusci
tation and observation for multiple
injuries.
The major venous drainage of the
brain is from the surface veins via
bridging veins to the superior sagit
tal sinus. With violent displacement
of the brain within the cranial cavity,
the bridging veins that stretch from
the mobile cerebral surface to the
fixed superior sagittal sinus may be
torn. The blood from ruptured
bridging veins or from surface vessels
divided by a cortical laceration is re
leased into the space between the
arachnoid and the dura producing a
subdural hematoma. A small sub
dural hematoma may present no clin
ical sign. It may be completely re
absorbed or may develop into a
serious subacute or chronic subdural
hematoma.5 A large acute subdural
hematoma will cause coma because
of cerebral distortion or raised intra
cranial pressure. There may be a con
tralateral hemiparesis from direct
compression of the underlying cere
bral cortex, but a focal neurologic
deficit may not be present. A declin
ing level of consciousness may be the
only sign of an expanding intracranial
hematoma whether its location is epi
dural, subdural or intracerebral.
When violent deceleration of the
cranium and its contents occurs, there
is considerable displacement of the
brain. High speed cinematography of
the brain in experimental animals
through transparent calvaria has dem
onstrated the reverberation of surface
structures as the semiliquid brain re
bounds back and forth following im
pact.8 The surface is displaced more
than deeper structures so that shear
stress is produced within the sub
stance of the brain.7'8 These stresses

may be greatest far from the point
of impact and serious internal injury
on the side of the brain opposite to
the blow or a contrecoup injury re
sults. The forces tend to be focused
by the contours of the cranial cavity
with the result that tearing of nerve
fibres and blood vessels is often great
est in the frontal and temporal re
gions or along the brain stem in the
region of the foramen magnum. This
widespread internal, mechanical in
jury to the brain is the cause of un
consciousness and memory disorder
following a blow to the head. If the
shear stresses are mild and result in
only a temporary malfunction of neu
rons, then coma is short-lived, recov
ery is complete and retrograde and
post-traumatic amnesia are short.
When the shear stresses are severe
enough to tear axons, then coma
may be prolonged or even permanent,
a permanent neurologic deficit will
result and the amnesic period sur
rounding the injury will be long.9,10
Diagnosis

It is the task of the physician super
vising the initial care of the patient
with multiple injuries to determine
whether the patient is unconscious
because of the mechanical injury pro
duced on impact or because there is
an expanding intracranial hematoma.
As there may be both a diffuse cere
bral injury and an expanding blood
clot, the distinction on clinical
grounds alone may be difficult or im
possible. Nevertheless, the character
istics of a patient who has only mech
anical damage to the brain are sudden
onset of neurologic deficit followed
by either no change or by improve
ment. In contrast, an expanding in
tracranial mass is characterized by a
deteriorating level of consciousness or
increasing focal neurologic deficit, or
both. The history must be gleaned
from all available sources. Witnesses
to the accident, relatives of the pa
tient, the ambulance drivers, police
men investigating the accident and
others must be questioned about any
change in level of consciousness, limb
movements, response to speech and
so on. It is usually possible to estab
lish whether the patient has im
proved, is worse or is unchanged.
Once the patient is under continu
ous observation, the repeated exam
ination of a very few clinical para
meters will help to determine whether
the patient is getting better or worse.
Teasdale and Jennett" developed the
widely used Glasgow coma scale,
which depends on the observation of
only eye-opening, best verbal response
and best motor response. If the pa-
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tient opens his eyes spontaneously, he
achieves the highest score in this ca
tegory, four points. If he opens his
eyes only when spoken to, three
points are assigned. If a painful sti
mulus is required for eye-opening,
two points are given. If the eyes do
not open under any circumstances,
then a single point is given. Improve
ment or decline is obvious.
The best verbal response is scored
in a similar way. The highest score
of five is given when the patient is
oriented as to time, person and place.
Confused conversation, use of single
inappropriate words (usually irate and
obscene), production of incompre
hensible sounds and no sound at all
are scored respectively four through
one.
The best motor response is scored
from five to one. Obeying simple
commands receives a score of five,
the ability to localize and attempt to
ward off a painful stimulus such as
pressure on the superior orbital mar
gin is rated four. Flexion of the el
bows, either stiffly in the manner of
a decorticate response, or in a pur
poseful way, is rated three, an ex
tensor or decerebrate response scores
two and no motor response, one.
As much as possible, observer bias
is eliminated. Terms such as “pur
poseful” or “semi-purposeful” are
avoided, as they reflect the opinions
of the observer regarding the patient’s
behaviour rather than a strict de
scription. Terms such as “semi-coma
tose” should not be used because
they mean different things to differ
ent people. It is always best to de
scribe the stimuli that were admin
istered and the response obtained, so
that subsequent observers may apply
the same test and make comparable
observations.
Treatment

Repeated, simple, stereotyped ob
servations serve to record the patient’s
progress in a reproducible and reli
able way so that the treatment may
be rational. If the patient’s condition
deteriorates, then an intracranial clot
is probable and something must be
done. If the patient improves then
there is likely no raised intracranial
pressure and treatment of other prob
lems may proceed. A computerized
tomogram will verify the clinical im
pression. If there is a rapidly declin
ing level of consciousness and an
increasing neurologic deficit with suf
ficient lateralizing features to deter
mine the location of a proposed
craniotomy, then evacuation of the
suspected hematoma should be car
ried out forthwith. The hematoma

will usually be on the side of the
head opposite to hemiparesis and on
the same side as the dilating pupil.
The hemiparesis results from direct
pressure on the motor cortex, and
the dilated pupil is the product of
a third nerve palsy caused by distor
tion of the nerve as it passes medial to
the temporal lobe, which is itself dis
placed medially and downwards at
the tentorial hiatus. When there is
a large shift in the brain stem, the
cerebral peduncle opposite an expand
ing intracranial hematoma may be
distorted as it is pushed against the
contralateral edge of the tentorium.
This impairs the function of axones
coming from the cerebral hemisphere
opposite the hematoma before they
decussate or cross back to the side
of the body ipsilateral to the hema
toma. In the latter case the hemipar
esis is ipsilateral to the intracranial
hematoma.12 Since this dichotomy
exists, the more reliable lateralizing
sign is the mydriatic pupil.13 Without
a computerized axial tomogram one
must always be prepared to place
exploratory burr holes on both sides
if necessary and to perform an ap
propriate craniotomy.
When there is an expanding mass
lesion inside the cranium, the cerebral
veins are compressed and the volume
of intracranial cerebrospinal fluid is
reduced. When these mechanisms
have reached their limit then the in
tracranial pressure increases dispro
portionately as the size of the mass
increases; small changes in volume of
the mass give rise to large changes
in pressure.14 Artificial ventilation
with adjustment of the arterial carbon
dioxide tension to between 25 and
30 mm Hg reduces the volume of the
cerebral veins in those portions of
the brain where their response to
carbon dioxide has not been destroyed
by the effect of the injury. Mannitol
is administered as a 20% solution in
a dose of 1 g/kg. Mannitol increases
the osmotic pressure in the vascular
compartment and draws water from
the part of the brain that still has
an intact blood-brain barrier. This
reduces the overall bulk of brain and
lowers intracranial pressure. Dexamethasone, a potent glucocorticoid,
is usually administered parenterally
in a dose of 10 mg initially and 4 mg
every 6 hours although evidence for
its efficacy in head injury at this
dosage is flimsy.15’1" Pentobarbital is
not used in our centre in the early
management of patients with head in
jury, but is given according to a strict
experimental protocol after intracra
nial pressure monitoring has been
instituted. The drug is not of proven

benefit for the treatment of intra
cranial hypertension.17'18
It must never be forgotten that
head and spinal cord injuries may
coexist. All unconscious patients must
be treated as if they had cervical frac
tures. Cervical spine roentgenograms
must show all the cervical vertebrae.
A recent publication by Seelig and
associates3 convincingly documented
the need for early evacuation of acute
traumatic subdural hematomas. In
their experience, patients who under
went surgery for an acute subdural
hematoma within 4 hours of injury
had a 60% to 70% functional re
covery rate, compared with only 10%
in those who had the operation more
than 4 hours after injury. Severe mor
bidity and mortality were three times
greater in patients who underwent
surgery after 4 hours from the time
of injury.
I conclude from these data that if
resuscitation for multiple injuries and
transport of a patient thought to har
bour an intracranial hematoma to a
neurosurgical centre cannot be ac
complished rapidly, the general sur
geon should be ready to place ex
ploratory burr holes, do a craniotomy
and evacuate a hematoma as required.
Any surgical trainee who is plan
ning to return to a community that
cannot support a neurosurgical unit
is well advised to seek a neurosurgi
cal rotation. Any surgeon who is in
terested in the care of patients with
multiple injuries should be equipped
to operate upon those patients whose
injuries preclude transfer to a larger
centre. Our unit would be pleased to
teach the technique of craniotomy to
any surgeon who wishes to learn it.
Summary

Head injury is a major contem
porary health problem. Obviously, the
best solution is the avoidance and
prevention of accidents. The physi
cian who treats patients with multiple
injuries must be prepared to make
an intelligent assessment of the neu
rologic injuries, to undertake the ini
tial resuscitation and, when necessary,
to do the definitive surgery.
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Discussion

R.M. F ord ,

md , frcs [c ]*

I concur wholeheartedly with the meas
ures suggested by Dr. Schwartz and have
no criticism of them at all. Those who
manage multiple trauma must have an
intimate knowledge of neurosurgical as
sessment and management if the con
siderable mortality from motor vehicle
trauma is to be reduced. Golger studied
269 cases of fatal road accidents and
found that 70% of the deaths were due
to head injury. The general surgical
management of trauma has been rela-

tively much more successful than the
neurosurgical and only with the advent
of the Glasgow coma scale and a more
physiologic basis for monitoring in the
intensive care unit has neurosurgery
come out of the “dark ages”. Neurosur
geons as a group are on their way to
better management of head injuries with
the Glasgow coma scale, fluid and elec
trolyte management, intracranial pres
sure monitoring with or without the
use of barbiturates. Certainly, advances
will have to be made in motor vehicle
safety devices; air bags and head re
*Department of surgery, The Montreal straints are at the top of the list. We
must press our legislatures to insist on
General Hospital, Montreal, PQ

improvements in the construction and
control of motor vehicles.
Closing remarks (Dr. Schwartz): Dr.
Ford and I are in complete agreement
regarding the priorities for treatment of
patients with head injuries as a com
ponent of their multiple injuries. I
should also like to emphasize that trau
ma, particularly that resulting from
motor vehicle accidents, is epidemic.
Prompt and effective treatment for the
head injury component must be initiated
by a general surgeon proficient in this as
pect of patient care if we are to improve
the outcome for the many thousands of
patients who are injured annually.
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4. Major Liver Trauma
Of patients with multiple trauma
treated between Jan. 1, 1970 and
Dec. 31, 1980 at Hamilton General
Hospital, Hamilton, Ontario, 82
suffered injury to the liver. Of these
82, 9 (6 men, 3 women) required major
resection of the liver. These patients
ranged in age from 16 to 49 years.
Two had gunshot wounds and seven
had blunt injuries. The left lobe of
the liver was involved in three, the
right lobe in six.
Of the patients with right-lobe
injuries, two sustained concomitant
tears of the vena cava. One, who
had a gunshot wound, had coincidental
hollow visceral injury (stomach and
colon).
Three patients (33%), two with
left-lobe injuries, died of unmanageable
hemorrhage during the attempt to
resect irretrievably damaged liver.
Problems in management included
control of coagulopathy, maintenance
of nutrition and clinical management
of severe sepsis. These goals were
achieved by aggressive hematologic
management during and immediately
after surgery, by application of total
parenteral nutrition in the early
postoperative period and by recurrent
scanning and attention to infective
sites as abscesses developed.
The 33% mortality for those who
underwent resection was higher than
the overall mortality for liver injuries,
which was 17% (16 of 82).
The author reserves hepatic
resection for patients with massive
From the department of surgery,
Hamilton Civic Hospitals, Hamilton,
Ont.
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injuries to the liver, for which
hemostasis cannot be established
intraoperatively by suture ligation of
bleeding vessels and which cannot
be managed by the Pringle maneuver.
Parmi les polytraumatises traites au
HamiPon General Hospital de Hamilton,
Ontario, entre le 1er janvier 1970 et
le 31 decembre 1980, 82 avaient subi
des dommages hepatiques. De ces
derniers, neuf (six hommes et trois
femmes) ont necessity une resection
hepatique importante. L'age de ces
patients aliait de 16 a 49 ans. Deux
avaient recu des blessures d’armes
a feu alors que sept avaient subi
un traumatisme ferme. II y avait
atteinte du lobe gauche du foie dans
trois cas et du lobe droit dans six.
Parmi les patients ayant des lesions
du lobe droit, deux avaient subi une
dechirure concomitante de la veine
cave. Une victime d'arme a feu
souffrait egalement d'une perforation
viscerale (estomac et colon).
Trois patients (33%), dont deux
ayant une lesion du lobe gauche,
sont decedes des suites d'une
hemorragie non jugulee au cours
d'une tentative de resection d'une
lesion hepatique irreparable. Le
controle des coagulopathies, le
maintien de la nutrition et le
traitement des infections graves
comptent parmi les problemes
therapeutiques rencontres. Ils furent
contres par une therapie hematologique
agressive pendant et immediatement
apres la chirurgie, par un recours a
I'alimentation parenterale totale dans
la periode postoperatoire immediate et
par des scintigraphies repetees et
une attention particuliere aux foyers
infectieux des I’apparition d'abces.
La mortalite de 33% enregistree
chez ceux qui ont subi une resection
etait plus elevee que la mortalite
globale pour tous les cas de
traumatismes hepatiques, qui etait de
17% (16 cas sur 82).
L'auteur reserve la resection
hepatique pour les patients qui ont

subi un traumatisme hepatique massif,
chez qui I’hemostase ne peut etre
retablie durant I'operation par une
suture des vaisseaux hemorragiques
et qui ne repondent pas a la manoeuvre
de Pringle.
Out of more than 2000 patients with
multiple trauma admitted to the H a 
milton General Hospital trauma serv
ice between Jan. 1, 1970 and Dec. 31,
1980, 82 had hepatic injury that was
discovered at laparotomy. O f these,
9 (11% ) underwent some degree o f
resection. They are the subject o f this
paper.

Patients
The nine patients (six men, three
women) ranged in age from 16 to 49
years (Table I). They were spread
evenly over the study period. Seven
had blunt injuries and two penetrating
injuries. Both penetrating injuries
were gunshot wounds; one was selfinflicted and one was received during
an assault.
Three patients had injury to the
left lobe o f the liver, a blunt injury
in two and a penetrating injury in the
third. The spleen was also ruptured
in all three patients, and in the pa
tient with a gunshot wound the dia
phragm and stomach were also in
jured (Table II).
The right lobe was injured in six
patients (Table III). F ive had blunt
injuries and one a gunshot wound.
The inferior vena cava was torn in
two cases. The only hollow visceral
injury was in the patient with a gun
shot wound.

Preoperative Care
A ll patients underwent a pre
operative coagulation study, con
sisting o f measurement o f the pro
thrombin time, partial thromboplastin
time and platelet count. In all but
one patient, free intraperitoneal hem
orrhage had been confirmed by la-
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vage. Aminoglycosides and clinda
mycin were given perioperatively, and
in the two cases in which the gut was
penetrated, penicillin was also given.
Intraoperative Management
Manual compression and the Pringle
maneuver were used to aid in asses
sing the degree of hepatic injury. Once
the surgeon on the trauma service had

decided to resect the liver, the lesser
omentum was compressed intermittent
ly using a Satinsky clamp. The clamp
was released for 2 to 5 minutes in
every 15 to allow hepatic perfusion.
Formal anatomical resection was per
formed. In all cases involving the
right lobe, the gallbladder was re
moved. N o T-tubes were used. The
wounds were drained.
When it was necessary to remove a

T a b le 1 - D a t a o n N in e P a tie n ts w it h
H e p a tic Injury W h o U n d e rw e n t R e s e c tio n
P a tie n t
no.

A ge , yr

Sex

S ite a n d c a u s e

O u tco m e

i

18

F

R ig h t lobe. B lu n t injury

2

16

F

L e ft lobe. B lu n t injury

S u r v iv e d
D ied

3

32

M

L e ft lobe. G u n s h o t w o u n d

S u r v iv e d

4

20

M

L e ft lobe. B lu n t injury

D ied

5

49

M

R ig h t lobe. B lu n t injury

D ied

6

18

F

R ig h t lobe. B lu n t injury

S u r v iv e d

7

35

M

R ig h t lobe. B lu n t injury

S u r v iv e d

8

33

M

R ig h t lobe. G u n s h o t w o u n d

S u r v iv e d

9

19

M

R ig h t iohe. B lu n t injury

S u r v iv e d

large portion of liver, a glucose in
fusion was started. Coagulation was
controlled throughout the operation
by the anesthetist.
Postoperative Care
The glucose infusion was main
tained. Coagulation was controlled
by intermittent use of fresh frozen
plasma, cryoprecipitate and platelet
transfusions. The hematocrit level was
maintained by packed red cell trans
fusion. The level was monitored by
frequent screening and factor assay
where appropriate.
Albumin infusions were adminis
tered to any patient known to be
an alcoholic — from the time that
hepatic resection was completed. This
included two patients whose liver
showed histologic evidence of acute
alcoholic insult. Other patients were
checked daily and if the serum al
bumin fell below 3.0 g/dl, intra
venous supplements were given.

T a b le I I — Le ft-L ob e Injuries
P a tie n t
no.
2

C a u s e o f hepatic
injury
M o t o r v e h ic le
a cc id e n t

O ther in jurie s

O p eration

R u p tu re d sple e n, la c e ra tion o f

O u tco m e

L a p a ro to m y the n re op e ra tio n

D ie d at 2 n d operation

G a strorrha p h y, left h e p atic

S u r v iv e d

d o m e o f left lobe. The n,
intractable b le e d in g.
Lace ration e x te n d e d throu gh
le ft hepatic v e in a n d v e n a
cava

3

S elf-in flicte d
gu nsh ot w ound

P u n c tu re d sto m a c h , perforated
diaphragm , lo w e r p ortion

lo b e c to m y and re p air of
c h e s t w a ll

le ft c h e s t w a ll
4

M o t o r ve h icle

A v u ls e d splee n

S p le n e c to m y and left

P ro fo u n d h y p o te n sio n

hepatic lo b e c to m y

a n d renal failure.

a cc id e n t

D ie d

T a b le I I I - -R ig h t-L o b e Injuries
P a tie n t

C a u s e o f hepatic

no.

injury

1

M o t o r v e h icle

O peration

O th e r injuries

O u tco m e

H e a d injury, sca lp la c e ra tion

R ig h t hepatic lo b e c tom y

S u r v iv e d

H e a d injury, fractured ja w ,

Fixation o f fractu re s, right

S u r v iv e d

a c c id e n t
5

M o t o r ve h icle
a c c id e n t

fra ctu re d left h u m e ru s,
bilateral fracture d fe m u r

6

M o t o r ve h icle
a c c id e n t

7

M o t o r ve h icle
a c c id e n t

F ra cture d right and le ft ribs,
h e m o p n e u m o th o ra x
Flail ch e st, head injury,
t o m v e n a cava

hepatic lo b e c tom y, w irin g
o f ja w
R e se c tio n o f right lobe o f

P ro fo u n d m etabolic a cid o sis.
cardiac arrest. D ied

liver
T u b e tho ra c otom y, righ t h ep atic

S u r v iv e d

lo b e ctom y, inferior v e n a
caval repair

8

G u nsho t w oun d

S h a tte re d t ra n sv e rs e colon,

R e se c tio n o f t ra n sv e rs e colon,

p un ctu re d sto m a ch,

ga strorrha p h y, righ t h ep atic

p e rfo ra te d right a n d left

lo b e ctom y, bilateral repair

d iap h ragm , bilateral c h e s t

o f diaphragm . W o u n d

injuries

d e h isc e n c e -

S u r v iv e d

seco nd ary

h e m orrh a ge
9

M o t o r ve h icle
a c c id e n t

F ra cture d ribs, flail c h e s t,
he a d injury

R ig h t h e p atic lo b e c tom y

M a s s i v e p u lm o n a ry e m b o lu s
requiring heparinization 17
d postoperatively. S u rv iv e d
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Results
Three of the nine patients who
underwent hepatic resection died. This
contrasts with 16 deaths in the total
group of 82 patients with liver in
juries seen during the study.
Of the three who died after resec
tion, two were patients whose multiple
injuries rendered hemodynamic sup
port difficult and they died of post
operative anuria and renal failure;
both had a left-lobe injury. The
third was the patient whose right-lobe
injury was underestimated at first
laparotomy; this patient died on the
operating table at the end of a sec
ond procedure.
Of the six survivors, four under
went multiple procedures including
right hepatic lobectomy.
Discussion
We on the trauma service concur
with others that approximately 10%
of patients in any large series of liver
injuries require some degree of hepa
tic resection. Of particular importance
is the perioperative metabolic support
and postoperative metabolic manage
ment. It is difficult to assess meta
bolic rates of patients who have suf
fered severe multiple injuries. When
we recorded oxygen consumption of
patients on a ventilator, we found to
our surprise that low rather than high

metabolic rates were calculable. Our
patient who had 1100 g of liver re
sected — a thoracoabdominal wound
to heal and pelvic fractures fixed with
a Hoffman apparatus — had a re
corded metabolic rate of 1700 Cal/24
h. Only when the patient was no
longer dependent upon the ventilator,
and was producing his own clotting
factors, did his metabolic rate rise
above normal.
Similarly, it is difficult to place
the role of parenteral nutrition in
perspective. While the liver is regen
erating, massive aminoaciduria will
occur during amino acid infusion.
We have not yet determined a selec
tive marker to indicate return of liver
function, but we can confirm that
retention of amino acids occurs about
the time that spontaneous coagulation
control is observed, and this coin
cides with the downswing in serum
bilirubin level as the daily load be
comes conjugated.
The rate of regeneration of the in
jured liver is difficult to follow close
ly. For instance, in an early case in
our series, we performed liver scan
ning 3 weeks after resection, expect
ing to see the liver in the process of
regeneration. The scan showed a
normal-sized liver. Subsequently, we
have obtained scans as early as 7 days
after resection of over two thirds of
liver substance and were able to show

the liver in the course of its re-expansion, which was almost complete with
respect to size by the 16th day.
Infection warrants special mention
since all our survivors suffered some
degree of aggressive intraperitoneal
sepsis. The sustained use of antibio
tics led to the development of many
resistant organisms, and in two cases
candidiasis with Candida septicemia
developed. Amphotericin B and fluocytozine brought the infection under
control with transient elevation of the
serum creatinine level.
Summary
Data are presented on nine patients
in whom hepatic resection was per
formed for liver injury associated
with multiple trauma. Perioperative
hemodynamic homeostasis requires
the support of the department of he
matology, for supply of coagulation
factors and platelet transfusions. Sup
plementary support in the postopera
tive period requires replacement of
materials normally produced by the
liver until normal liver function re
turns. Infection requires close atten
tion for its successful management.
Finally, with due regard to the
attendant hematologic problems, we
must still be prepared to perform
extensive hepatic resection, if nec
essary.

Discussion
R .H . R a ILTON, MD, FACS, FRCSfC]*

In the last 5 years, we have cared for 16
cases of liver trauma at the Welland
County General Hospital. Of these, only
one required resection, six had no lapa
rotomy, five required drainage (one
with removal of a metallic foreign body)
and in four the liver was sutured. In
the last 2 years, our pathologists have
done 20 autopsies on patients with rup
tured livers; all were dead on arrival at
the hospital and all had multiple asso
ciated injuries.
The patient who required resection
was an 11-year-old boy, struck by a
car. He sustained multiple injuries, in
cluding concussion, a fractured right
femur, right pneumothorax, hemoperitoneum, facial lacerations and acute
gastric dilatation. At laparotomy, he was
found to have a ruptured liver and duo
denum. as well as a hole in the retrohepatic inferior vena cava, and a tear
in the right hepatic vein. He sustained
three separate cardiac arrests. The first
did not respond to external massage.
^Department of surgery, Welland Coun
ty General Hospital, Welland, Ont.

The chest was opened and the heart large chest drain with 8 or 10 holes
was discovered to be empty. The aorta can be slipped into the inferior vena
and inferior vena cava were occluded, cava and tied above and below the liver,
the free edge of lesser omentum was thus isolating the hepatic circulation and
clamped and blood was transfused into allowing venous return to continue. This
both arms. The heart filled and re might have prevented one of the boy’s
sponded to massage. The badly torn cardiac arrests. Many authors now be
lateral half of the right hepatic lobe lieve that if bleeding is not controlled
was cracked off by finger fracture, and by compression and the Pringle man
the vessels were cauterized and ligated. euver, there must be a tear in the in
The tears in the inferior vena cava, ferior vena cava or hepatic vein. If
hepatic vein and duodenum were re the closure of these, with the vena
paired. The clamp was removed with cava controlled, does not stop the bleed
immediate purple distension of liver and ing, especially when the clamp is re
heart resulting in another cardiac ar moved, then selective hepatic artery liga
rest. Hogarth Pringle’s maneuver was tion can be tried. In my opinion, formal
reinstituted, the aortic Satinsky clamp lobectomy should be necessary only if
was removed and the transfusion slowed. ligation of the hepatic artery and portal
The heart was successfully defibrillated vein results in a large ischemic area. It
and massaged. The boy also survived is just too big an operation for a badly
a third arrest. A month later, in spite injured patient and blood loss is too
of extensive drainage at the time, bile great. It would seem more sensible to do
accumulated subhepatically and required a resective debridement, if possible. Re
further drainage. This boy would have cent experimental work suggests that
benefited from warmed blood and plas releasing the clamp every 15 minutes is
ma, compression of liver and immediate not necessary. Allowing bleeding in the
Pringle maneuver, as described by Dr. middle of a repair is not very practical.
Thomas, and an intracaval shunt. A
In our series, the common duct was
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not drained. We drained the duct rou
tinely 15 or 20 years ago, but now
consider it unnecessary, especially in
children. Our experience with the case
presented and the four patients whose
livers were sutured brought home the
necessity for calling in extra help early.
I found Dr. Thomas’s findings on
liver regeneration fascinating, and his
advice about infection and coagulation
problems very useful. I would like to
have him amplify his comment on nu
tritional support after major liver re
section.
Closing comments (Dr. Thomas): I thank

Dr. Railton for his comments and con
gratulate him on his success with the
case he describes. With specific reference
to his questions, I would like to deal first
with the subject of glucose infusions.
I cannot document in individual cases
the timing and occurrence of posthepatectomy hypoglycemia. However, in one
case, which was shared by our team
at the beginning of the series referred
to (1969), hypoglycemia did develop
postoperatively. This patient was per
ceived to be tachycardiac, diaphoretic,
hypotensive and oliguric, shortly after
two thirds of the liver had been resected
to manage traumatic injury. The initial
response to this information was to
transfuse blood, since the injury leading
to the resection and the operation itself
were regarded as capable of removing

most of the patient’s blood volume. How
ever, blood transfusion failed to improve
the patient’s condition, and until glucose
was infused, the clinical crisis was not
averted. From this we learned (as have
so many others) that a recently hypoten
sive and underperfused liver is unlikely
to perform properly, and that a small
fragment of it left in the abdomen can
not be relied upon to maintain homeo
stasis. Since then, we have maintained a
policy that a decision to resect is synon
ymous with a decision to infuse. As a
result, we have not produced a physio
logic crisis of hypoglycemia in any
patient subjected to extensive hepatic
resection.
With regard to retroperitoneal shunts,
we have not used such an apparatus.
On several occasions, we have experi
mented with dogs, on the ability to
place such a shunt within a short pe
riod of recognizing a major intra-ab
dominal injury. I can assure you that
with practice it is feasible, but that it is
also messy. I can also assure you that
what may be feasible in the dog would
be much more difficult in the human,
since the potential sacrifice of the treated
individual would not be part of the plan,
and the implied delicacy of handling
other tissues would be an obstacle to car
rying this through. Also, the apparatus
advertised in the surgical literature was
not available for commercial use when
we requested samples of it; the authors

of the article advertising it from a French
series had not processed its approval for
clinical implementation. Second, one of
our previous chief residents, with whom
the rehearsals described above had
taken place, while working in the United
States, did perform a retrohepatic caval
shunt, using the right atrium as the
portal of access, passing the shunt be
hind the liver to th« inferior vena cava.
Tourniquet occlusion was used to pre
vent hepatic venous reflow. He con
firmed that our plan for such occlusion
could be implemented successfully, but
warned me that before occlusion of the
hepatic veins, a Pringle maneuver should
be carried out, since he had found it
necessary to release the occlusion and
allow the acute Budd—Chiari syndrome
to resolve to a point where the residual
liver could be appropriately examined
and manipulated. With those points in
mind, I would again emphasize the
general agreement that most hepatic in
juries do not require resection, and
that only 10% of patients in our series
underwent resection. The possibility that
such treatment may be required has to
be borne in mind, and advance prepara
tion of the nature indicated by Dr.
Railton’s questions and my presentation
are necessary if such care is to be suc
cessful. Most of the preparation is not
for the actual surgical event, but for the
perisurgical care and protracted attention
to this critically injured patient.

SESAP III Critique
ITEM 335
The successful replantation of an avulsed scalp by microvascular anastomoses was first reported in
1976. Microvascular surgical facilities are available in North America regionally if not locally. Microvascular surgical technique should be used when the avulsed tissue is suitable to preserve hair, skin, and
subcutaneous tissue.
In some circumstances other coverage must be used. The plane of scalp avulsion is usually subgaleal, leaving periosteum. If the skin of the scalp is undamaged, using it as a graft after thinning to
leave only dermis and epidermis might be successful. However, because the hair follicles of the scalp are
at subcutaneous depth, hair will not grow even if the graft is successful, and split-thickness skin grafts
from other donor sites, which are much more reliable, are advised. Multiple drill holes or removal of the
outer table allows graftable granulation tissue to develop slowly when bone is exposed and dessicated,
and has been the standard treatment for m any years. Microvascular transfer of the omentum to cover bare
calvarium provides a graftable surface immediately.
Extended deltopectoral flaps (which need delay) will not reach to provide scalp coverage. Replace
ment of the avulsed scalp as a composite graft has resulted in necrosis in nearly every instance.

HI
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5. Use of Myocutaneous Flaps to Repair Defects
in Cases of Multiple Trauma
The recent introduction of a wide
variety of myocutaneous flaps for
the treatment of large post-traumatic
soft tissue and bony defects has
added a new dimension to
reconstructive surgery of the severely
injured patient. Through careful
anatomical dissections, the known
blood supply of the various
myocutaneous flaps can be determined
and this knowledge can be applied
directly to the management of patients
with post-traumatic defects. A number
of flaps can be designed for the
different regions of the body and
usually the reconstructive surgeon
can determine the correct flap to use
from a number of options. For
example, an upper chest or shoulder
defect might be covered successfully
with a myocutaneous flap from the
latissimus dorsi, trapezius or
pectoralis major muscle, according
to the exact anatomic site of the
defect. Similarly, in the lower
extremity, a tensor fascia lata or a
gluteus maximus myocutaneous flap
might be suitable to cover a soft tissue
or bony defect in the area of the hip.
The rich blood supply and the wide
arc of rotation of myocutaneous flaps
has proved of great value in managing
the severely injured patient. The
author gives a number of examples to
demonstrate the effectiveness of
these flaps in the clinical setting.
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L'introduction recente d'un grand
nombre de lambeaux myocutanes dans
le traitement des lesions posttraumatiques etendues des tissus
mous et des os a ajoute une dimension
nouvelle a la chirurgie reconstructrice
chez les patients gravement blesses.
Grace a des dissections anatomiques
soignees, le debit sanguin connu des
divers lambeaux myocutanes peut
etre determine et cette connaissance
peut etre appliquee directement au
traitement des patients porteurs de
plaies post-traumatiques. Un certain
nombre de lambeaux peuvent etre
concus pour les differentes regions
de I'organisme et, habituellement, le
chirurgien qui fait la reconstruction
peut determiner quel est le lambeau
approprie parmi un nombre de
possibilites. Par exemple, une plaie
du thorax superieur ou de I'epaule
peut etre couverte avec succes par
un lambeau myocutane du grand
dorsal, du trapeze ou du grand
pectoral, selon le lieu anatomique
exact de la plaie. De meme, pour
les membres inferieurs, un lambeau
myocutane du muscle tenseur du
fascia lata ou du muscle grand fessier
peut convenir pour les lesions des
tissus mous et des os de la region
de la hanche. Le riche apport sanguin
et le large arc de rotation des
lambeaux myocutanes se sont averes
d'une grande importance dans le
traitement des patients gravement
blesses. L'auteur offre des exemples
qui demontrent I'efficacite de ces
lambeaux dans des situations cliniques.

Anatomists and surgeons have known
for many years that the skin receives
much of its blood supply from the
underlying muscle, but only in recent
years has this knowledge been ex
panded to include detailed descrip
tions of the vasculature to individual
muscles. This led to the development
of a wide variety of myocutaneous
flaps, adding a new dimension in re

constructive surgery of soft tissue and
bony defects following trauma.
The concept of muscle-skin flaps
was first clearly outlined by Tanzini.1
He used an arterialized musculocu
taneous unit of the latissimus dorsi
for reconstruction following radical
mastectomy. His brilliant idea was
largely ignored by organized med
icine for many years and only scat
tered reports appeared in the litera
ture. Stark,2 in his report on Canadian
Armed Forces casualties, described
the treatment of 32 patients with
chronic osteomyelitis of the upper and
lower extremities with excision of
the involved bone and coverage using
local muscle flaps that yielded an
84% success rate. He used a number
of muscle flaps in his study, including
the triceps in the arm and the soleus
and thigh muscles. Stark stressed the
importance of maintaining a broad
bony attachment in the transferred
muscle but he provided no detailed
description of the anatomical blood
supply to the individual muscle
groups. Owens3 described the use of
a sternomastoid flap with its overlying skin to repair a cheek defect
following excision of a large tumour.
Ger4 reported his broad experience
using muscle flaps to reconstruct
large defects in the lower extremities.
His work created an impetus for the
recent rapid expansion of these tech
niques. Many authors5"16 have subse
quently reported on their experience
over the past decade. The ever-increasing variety of myocutaneous
flaps reported in the medical litera
ture attests to the wide popularity
of these anatomically based skin and
muscle units that are designed on
their known vascular and neural
supply.
Classification of Flaps
Random Flaps

Random flaps include skin and
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subcutaneous tissue and they are
based only on regional blood supply.
Their size is limited and their arc of
rotation is small. Examples include
abdominal flaps, chest flaps and
cross-leg flaps.
Arterial Flaps
Arterial flaps are based on a known
blood supply with a direct cutaneous
artery included in the longitudinal
axis of the flap. Experimentally, the
survival length of a skin flap can be
doubled by converting a random flap
into an arterial flap by including an
arterial blood supply.17 Therefore, ar
terial flaps can be longer, with a
greater arc of rotation to cover trau
matic defects. Examples include the
deltopectoral flap, which is supplied
by the perforating branches of the
internal mammary artery, and the
groin flap, which is based on the
superficial circumflex iliac artery.

Fig. la

Free Flaps
Free flaps are created by convert
ing an arterial flap. The vascular sup
ply of the arterial flap is severed and
transferred to another area of the
body with revascularization by mi
croanastomoses of the donor vessels
to the recipient artery and vein. Ex
amples include a latissimus dorsi free
flap transferred to the lower extrem
ity (thoracodorsal vessels to anterior
or posterior tibial artery and vein)
and a free groin flap transfer to the
face (superficial circumflex iliac ar
tery and vein to the facial or super
ficial temporal artery and vein).17
Myocutaneous Flaps
Myocutaneous flaps are composed
of large islands of skin and under
lying muscle from which they gain
their nutrition. Each myocutaneous
flap is based on a known anatomical
blood supply. The arc of rotation may
be large and the amount of tissue
shifted may be massive. Myocuta
neous flaps are usually located close
to or adjacent to the traumatic defect
and usually the secondary defect at
the donor site is minimal. Depending
on the traumatic defect, muscle flaps
alone (without the overlying skin)
may be used and, if necessary, cer
tain myocutaneous or muscle flaps
can be developed as free flaps for
transfer to other areas of the body
(Fig. 1).
Types of M yocutaneous Flaps

Five types of myocutaneous flaps
have been described based on their
blood supply (Fig. 2):12 I — one vas
cular pedicle (e.g., tensor fascia lata
flap), II — a dominant pedicle plus
minor pedicles (e.g., gracilis flap),
III — two dominant pedicles (e.g.,
gluteus maximus flap), IV — seg

Fig. lb

mental vascular pedicles (e.g., sartorius flap) and V — dominant ped
icles plus secondary segmental ped
icles (e.g., latissimus dorsi flap).
The recent surge of interest in
myocutaneous flaps has led many sur
geons to return to the anatomical lab
oratory to make regional dissections
and define more accurately the re
gional blood supply to skin and mus
cle in various areas of the body.
Uses of Myocutaneous Flaps
in Trauma

Myocutaneous flaps of various
types and locations have been found
extremely valuable in the manage
ment of patients following trauma.
They are useful for both early and
late coverage of compound fractures
of the extremities, and additional tis
sue can be obtained for placement
over exposed structures such as joints,
nerves and major blood vessels. Mus
cle function and bulk may also be
restored. Myocutaneous flaps may
also be used to reconstruct and cover
bony defects following saucerization
or resection for osteomyelitis; the in
troduction of blood supply using these
flaps may lead to permanent cure of
this chronic problem.
Principles of Myocutaneous Flaps
and Examples of Their Use

A variety of myocutaneous flaps
may be used in reconstruction of
traumatic defects in the head and
neck, in both the upper and lower
extremities and in the trunk area.
Myocutaneous flaps and muscle flaps
are based on a known blood supply
and their arc of rotation is directly
related to the length of the vascular
pedicle and to their location in the
body. Each flap is richly vascularized
and this fact plus the bulk will often

Tensor Faacla Lata
Latissimus Dorsi
Gluteus Maximus

FIG. 1— (a) Myocutaneous flap at
tached by its skin and muscle pedicle.
Arc of rotation is dependent on this
firm attachment, (b) Myocutaneous flap
with island of skin at distal portion. Arc
of rotation is increased and viability is
dependent on vasculature passing through
muscle pedicle into skin, (c) Myocutane
ous flap as island. Both skin and muscle
portions are released. Arc of rotation is
further increased and viability is depend
ent on vascular stalk.
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FIG. 2__Five types of myocutaneous flaps demonstrate variety of vascular
supply. (Reproduced by permission from Mathes SJ, Nahai F: Classification of the
vascular anatomy of muscles: experimental and clinical correlation. Plast Reconstr
Surg 1981; 67: 177-87.)
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enhance the relatively poor circula
tion of the traumatized recipient site.
Examples in the head and neck and
the upper extremity include the sternomastoid flap, the pectoralis major'8'19 trapezial flap or the latissimus
dorsi flap. These may, of course, be
expanded for closure of chest and
superior trunk defects. In the inferior
trunk and lower extremity, examples
include the tensor fascia lata flap,
the gluteus maximus flap, the rectus
femoris flap, vastus lateralis20 and the
medial or lateral gastrocnemius myocutaneous flaps. Ingenious new mus
culocutaneous flaps are being intro
duced quickly and many of these
have been designed for the manage-

ment of specific defects. The prin
ciples of myocutaneous flaps can be
demonstrated by a description of the
latissimus dorsi flap for reconstruc
tion of defects in the upper limb and
trunk and the tensor fascia lata flap
and medial gastrocnemius flap for
reconstruction of defects in the lower
trunk, thigh and leg regions.
Latissimus Dorsi Myocutaneous Flap
This flap is based on the thoraco
dorsal vessels, which are branches
from the subscapular termination of
the axillary artery.21 The vascular
pedicle is long and the arc of rotation
is large. The flap size can be extended
up to 30 X 40 cm and usually the
donor site can be closed primarily.
It is extremely useful for reconstruc
tion of anterior and upper chest de
fects and for the axillary and shoulder
regions (Fig. 3).
Tensor Fascia Lata Myocutaneous
Flap
The tensor fascia lata myocutaneous
flap has its pedicle high off the deep
femoral artery. It has a large arc of
rotation both anteriorly and poste
riorly.22 It is elevated with the fascia
lata and thus can be used to recon
struct the lower abdominal wall after
injuries such as gunshot wounds. It
also provides a reliable method of
covering defects over the pubis or
groin such as exposed arterial grafts.
It is, of course, also used commonly
for reconstruction in paraplegics with

trochanteric pressure sores and for
soft tissue loss over the hip (Fig. 2,
type I).
The Gastrocnemius Myocutaneous
Flap
Either a medial or lateral gastroc
nemius myocutaneous flap can be
used; both are based on the medial
or lateral head of the muscle. Each
head is supplied by vascular pedicles
from the popliteal artery that enter
the muscle at its most proximal third,
near its origin (Fig. 4). These flaps
are most useful in covering defects
over the knee and anterior tibial re
gion. Other muscle flaps that are
used to cover exposed bone in the
lower leg include the soleus, the ex
tensor digitorum longus and the peroneus muscle flaps. There is usually
minimal functional loss when one of
these muscles is used for reconstruc
tion but there is often significant
residual scarring at the donor site.
Other commonly used myocuta
neous flaps include the temporalis,
the platysmal and the trapezius flaps,
all of which can be used for recon
struction of the scalp and in the head
and neck. For the trunk and sacrum,
other flaps that might be utilized in
clude the rectus abdominis, the glu
teus maximus, an external oblique
muscle flap or the rectus femoris.
For defects in the groin or femoral
triangle, the tensor fascia lata is the
flap of choice but the sartorius flap
or flaps from the vastus lateralis or
gracilis may be used in selected cases.
Case Reports

A number of clinical cases are de
scribed to demonstrate the variety of
myocutaneous and muscle flaps that
are available and to demonstrate how
they can be used to cover large soft
tissue and bony defects and other
important structures following trauma.
Case 1

Fig. 3c
FIG. 3—(a) Outline of latissimus
dorsi muscle and overlying skin island,
(b) Flap elevated. Note large flat muscle
component with excellent blood supply
(thoracodorsal vessels) to central skin
island, (c) Primary closure of skin defect
along undergarment area to allow for
minimal scarring.

FIG. 4—Drawing illustrates medial
and lateral gastrocnemius myocutaneous
flaps with pivot points (vessel pedicle)
for arcs of rotation.

A 13-year-old boy was left with a
large left deltoid defect and exposure of
the shoulder joint and acromiothoracic
region following trauma (Fig. 5a). Be
cause free skin grafting or local flaps
would likely fail to cover such a de
fect, a trapezius flap was used, based
on the descending branch of the trans
verse cervical artery, with rotation into
the defect. The medial portion of the
trapezius muscle with its overlying skin
was elevated and transferred to the
shoulder defect as a single-stage proce
dure (Fig. 5, b to d). In this manner,
improved blood supply was obtained as
well as soft tissue and skin coverage
and the donor site was closed primarily.
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Follow-up after 2 years showed no evi
dence of wound breakdown. The trape
zius myocutaneous flap is also useful
to cover defects in the lower face and
neck area.13,24

Case 2
A 60-year-old man with groin trauma
had an exposed infected polytetrafluoroethylene femoral graft following arterial
reconstruction (Fig. 6a). A tensor fascia
lata flap was outlined to include a large
overlying skin island with its blood sup
ply from a branch of the deep femoral
artery (Fig. 6b). The flap was elevated
(Fig. 6c), rotated and tunnelled subcu
taneously to cover the defect after local
debridement; the portion of skin on the
flap that would lie deep to the skin
bridge was de-epithelialized so that
wound coverage would be complete (Fig.
6d). In this case, a portion of the donor
site was skin grafted (Fig. 6e), while
in others, it is possible to close the
donor site primarily. The myocutaneous
flap added local blood supply, which
likely helped to control the infection,
and the added bulk gave some protec
tion to the area. The wound was closed
and uninfected when the patient was
last examined 14 months after operation.

blood supply, the skin grafts were un
successful and the patient was left with
a large soft tissue and bony defect (Fig.
8, a and b). A large medial gastrocne
mius myocutaneous flap was prepared,
elevated and transposed to the exposed
comminuted fracture site in the upper
tibia; the lower portion of the exposed
bone was covered with a local soleus
muscle flap (Fig. 8c). Split-thickness
skin grafts were then placed over this
lower revascularized area and the wound
healed completely (Fig. 8d). Roentgeno
grams 60 days after operation showed
good alignment of the bone with some
osteoporosis in the middle portion, but
healing progressed and at 100 days
there was complete bony healing without
evidence of infection. By using two
flaps, medial gastrocnemius and a soleus
muscle flap, a large bony defect can
be covered. In this manner, circulation

to the injured area is augmented and
skin coverage is achieved with split
thickness skin grafts applied to the
outer surface of the muscle flaps.
Case 5
A 32-year-old man, who became para
plegic as a result of multiple trauma
suffered in an automobile accident, had
a large posterior buttock defect. Two
previous standard rotation flaps over
the right buttock had ulcerated over the
ischial tuberosity (Fig. 9a). After ade
quate debridement, a large hamstring
myocutaneous flap was elevated, based
on its blood supply from several
branches of the deep femoral artery
(Fig. 9, b and c). The flap was then
shifted superiorly to fill the large defect
and closure was obtained using the
V-Y advancement principle. Excellent
blood supply to the skin portion of the

Case 3
A 13-year-old boy had compound
fractures of the left tibia and fibula
(Fig. 7a) that were reduced and im
mobilized using the Hoffmann apparatus
(Fig. 7b). A free skin graft was con
traindicated because there was a relative
ly large area of exposed bone with no
periosteum. The extensor digitorum
longus muscle, which was adjacent to
the bony defect, was mobilized and
transected distal to the wound. The
muscle flap then could be easily trans
posed over the fracture site to provide
adequate coverage (Fig. 7c), and a free
split-thickness skin graft was applied to
the outer surface of the muscle (Fig.
7d) to obtain complete wound coverage.
This case demonstrates how a muscle
flap alone can be used without the
cutaneous element.
Transfer of muscle flaps for coverage
of compound fractures in both the upper
and lower extremities is a valuable addi
tion to successful surgical management
of these difficult problems.

Fig. 5a

Case 4
A 15-year-old boy suffered severe
compound fractures of the left tibia and
fibula with extensive loss of skin and
muscle. Arteriograms revealed occlusion
of the anterior tibial artery. After re
duction of the factures, a Hoffmann
apparatus was applied to immobilize the
leg. Extensive soft tissue debridement
was required but soft tissue coverage
was obtained with skin closure. How
ever, three further debridement proce
dures were required and split-thickness
skin grafts were applied. Due to the
exposed bony fragments and limited
34

Fig. 5c

Fig. 5d

FIG. 5— Large soft tissue and bony defect over left shoulder with head
of humerus (arrow) exposed, (b) Outline of medial trapezius myocutaneous flap,
(c) Trapezius flap elevated. Note long narrow muscle pedicle (transverse cervical
vessels) with well-vascularized overlying skin island at distal end. (d) Flap in place.
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flap was maintained and early, com
plete healing resulted (Fig. 9d).
This upper posterior thigh myocutaneous flap is most useful for para
plegic patients but it is not recom
mended for patients with normal motor
function since it may result in some
weakness of the hamstring muscle group
with resultant hip instability.

Summary
The successful closure of soft tis
sue and bony defects caused by mul
tiple trauma continues to present a

formidable challenge to surgeons. The
advent o f myocutaneous flaps and
their broadening use has given a new
dimension to the clinical management
o f these patients. The excellent blood
supply of these anatomically designed
flaps allows for their transposition
and coverage even o f large defects.
Increasing use of these flaps will un
doubtedly lead to more rapid healing,
fewer infections and a subsequent re
duction in morbidity for patients with
these complex problems of the trunk
and extremities.
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• KxP °sed ^Polytetrafluorocthylene fem oral graft following reconstruction fo r gunshot w ound in groin.
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F IG . 7— (a) C om pound fractures of tibia and fibula, (b) A fter reduction and
im m obilization skin defect is outlined with ink. (c) E xtensor digitorum longus muscle
elevated and rotated over exposed bony fragm ents, (d) Free split-thickness skin graft
applied to outer surface muscle flap — an example o f local muscle flap without
overlying skin and fat.

Fig. 9b

Fig. 9c

Fig. 9d

Fig. 8c

Fig-

F IG . 8__(a) Bony defect following com pound tibial fractures, (b) Soft tissue
defect following debridem ent. A rrow s show underlying bony fragments, (c) Two
flaps w ere necessary fo r coverage. Medial gastrocnem ius m yocutaneous flap is used
to cover upper tibia (single arrow) and soleus muscle flap is used to cover lower
tibial defect (double arrows), (d) Com pletion of surgery with full coverage of large
bony defect.

F IG . 9— (a) Right ischial pressure
sore in 32-year-old paraplegic, (b) H am 
string island m yocutaneous flap is out
lined w ith ink as is pressure sore and
underlying bony prom inence to be ex
cised. (c) Flap elevated (arrows point to
two vascular pedicles), (d) Six weeks
after wound healing there is adequate
advancem ent and closure using this m yo
cutaneous flap.
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24. D e m er g a sso

Discussion
R .M .

Dr. Williams has presented a clear, suc
cinct summary of the principles involved
in musculocutaneous flaps. The use of
these flaps has totally altered our out
look on reconstructive surgery for the
very difficult problems presented by
multiple traumatic injuries.
Why are these flaps so successful,
particularly in trauma where wound in
fection and osteomyelitis are almost
natural sequelae of major injuries? I
think there are two reasons for this.
First, because wounds can be closed
by these techniques, debridement can
be more radical. We can remove tissue
we know or suspect should not be left
because we now have a method for
reconstructing the defect. Thus, frankly
dead or borderline tissue that will pre
dispose to infection need not be pre
served.
Second, the vascularity of muscle is
superb so that these flaps bring in an
excellent blood supply to facilitate bone
healing. As a result, wound infection
and osteomyelitis have come up against
stiff competition.
There are now a couple of areas of
concern relating to the use of musculo*Consultant in plastic surgery, The
Hospital for Sick Children, Toronto,
Ont; assistant professor, department of
surgery, University of Toronto
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cutaneous flaps that warrant further dis
cussion. The first is the functional loss
of the donor muscles used to cover these
defects. Although we believe that the
trade is in the patient’s best interests,
ideally we should avoid any further
functional loss. Recently, the fascia
overlying the muscle has attracted con
siderable attention. I think we shall soon
have further evidence that this fascia
can be used as highly vascularized tissue
to cover exposed bone (or vessels) and
to support the overlying skin and sub
cutaneous tissue.
The second area is that of free vas
cularized tissue transfer or free flaps.
There are certain situations when local
muscle or musculocutaneous flaps are
not available to cover major defects.
The pedicle is the limiting factor. How
often we have wished the pedicle was
a little more medial or lateral or distal.
By freeing the flap completely and
revascularizing it by means of microvascular anastomoses, we can avoid the
restrictions of the pedicle. Thus, free
flap transfer can accomplish goals that
pedicle musculocutaneous flaps cannot.
The most common area in need of free
flap coverage is trauma in the lower
third of the leg. The following descrip
tion demonstrates the use of free non
functioning muscle flaps for wound
cover.

The patient had exposed bone and
plate at the lower third of the tibia.
Thorough debridement was undertaken
and a free gracilis muscle flap revas
cularized in an end-to-side manner into
two posterior tibial vessels. We did not
use the overlying skin as it tends to
leave a permanent bulge, but applied a
split-thickness skin graft directly upon
the muscle. Wound healing was satis
factory.
Free vascularized tissue transfer also
has the potential for reconstruction of
functional muscle following traumatic
loss of an important muscle unit, as
illustrated by the following case.
A 3-year-old boy sustained a supra
condylar fracture that resulted in a
Volkmann’s necrosis of the entire volar
forearm musculature. He thus had no
flexion of the interphalangeal joint al
though joint range was maintained by
passive therapy. A free gracilis muscle
transfer was carried out using the an
terior interosseous nerve to reinnervate
the muscle — the key to success. The
functional result after 1 year was ex
cellent.
Musculocutaneous and muscle flaps
have provided us with a most valuable
tool for wound coverage in very dif
ficult situations, and also for reconstruc
tion of functional muscle.

The Next Issue of the Journal
Appearing in the M arch 1983 issue of the journal will be a group of papers
presented at the 5th annual meeting of the Canadian Association of General
Surgeons, held in Quebec City, September 1982, in conjunction with the
annual meeting of the Royal College of Physicians and Surgeons of Canada.
A review article on the surgical treatment of melanoma is scheduled for March.
Also planned for publication in this issue are several papers presented at the
35th annual meeting of the Canadian Cardiovascular Society, held in Calgary,
Alta, in October 1982.
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6. Major Mediastinal Vascular Injuries
The diagnosis of traumatic rupture
of the thoracic aorta is very difficult
to make on clinical or radiologic
grounds alone. High-quality aortography
is necessary, but there is still
controversy about the indications
for emergency angiography. From a
retrospective study of 34 traumatic
ruptures of the thoracic aorta and
3 of the right subclavian artery the
authors concluded that a most precise
history of the accident is still the
best indication. Aortic rupture should
be suspected when: (a) the patient
was involved in a high-speed
deceleration motor vehicle accident,
(b) the involved vehicle was totally
destroyed, (c) another person died in
the same accident and (d) the patient
fell from a height greater than 9 m.
In motor vehicle accidents, failure
to wear seat-belts is most
important; it resulted in 80% of
patients being ejected from a vehicle.
Accumulated data from this series
showed that aortic rupture can be
produced by: (a) direct impact on
the chest or upper abdomen, (b)
deceleration forces only and (c) a
combination of direct trauma and
deceleration forces.
Once the diagnosis is proven by
aortography, surgical repair should
be carried out immediately, taking
priority over any coexisting lesions
except major brain trauma or massive
intra-abdominal bleeding. During repair,
left ventricular overload is prevented
and distal body perfusion is assured
by using a Gott aneurysm shunt as
an external bypass between the
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ascending and descending aorta.
Of 37 patients operated on, 33 (90%)
survived.
II est tres difficile d'etablir le
diagnostic des ruptures traumatiques
de I'aorte thoracique a partir des
examens cliniques ou radiologiques
seulement. L'aortographie a haute
resolution est necessaire mais les
indications de I'angiographie d'urgence
sont encore debattues. A partir de
I’etude retrospective de 34 ruptures
traumatiques de I'aorte thoracique
et de 3 de I’artere sous-claviere droite,
les auteurs concluent qu’une
description des plus precises de
I’accident demeure la meilleure
indication. Une rupture de I'aorte doit
etre soupconnee quand a) le patient
a ete implique dans un accident de
la circulation ou il y a eu une brusque
deceleration a haute vitesse, b) le
vehicule implique a ete completement
demoli, c) une autre personne est
morte dans le meme accident et
d) le patient a fait une chute de
plus de 9 m.
Negliger de porter une ceinture
de securite est des plus importants;
il en resulta rejection du vehicule
pour 80% des patients. Les donnees
accumulees montrent qu’une rupture
de I'aorte peut etre provoquee par
a) un choc direct contre le thorax
ou le haut de I’abdomen, b) les seules
forces de deceleration et c)
I’association d’un traumatisme direct
et des forces de deceleration.
Une fois le diagnostic demontre par
aortographie, la chirurgie de reparation

doit etre entreprise immediatement,
prenant priorite sur toute lesion
coexistante, a I’exception des
traumatismes cerebraux majeurs ou
des hemorragies intra-abdominales
massives. Pendant la reparation, on
previent la surcharge ventriculaire
gauche et on assure la perfusion
corporelle distale a I’aide d’une
anastomose de Gott utilisee comme
derivation externe entre les aortes
ascendante et descendante. Sur 37
patients operes, 33 (90%) ont
survecu.

Traumatic rupture of the thoracic
aorta, and occasionally its major
branches, is the most frequent vascular lesion that results from blunt
chest trauma. Despite the severe na
ture of the injury, diagnosis is dif
ficult to make on clinical grounds
only. Retrospective analysis of our
experience in the surgical treatment
of this lesion brings out the important
factors in establishing the diagnosis.
The mechanisms that can produce
aortic rupture are reviewed. Our basic
surgical technique of aortic repair relies on the use of the Gott aneurysm
shunt between the ascending and de
scending aorta to assure maximal pro
tection of the heart, the brain and
organs distal to the rupture.

Patients
During the 7 years from July 1974
to July 1981, 34 patients with rupture
of the thoracic aorta and 3 patients
with disruption of the right subcla
vian artery due to trauma were

Table -Classification of Patients According to Site of
Rupture and Time of Surgical Repair
Site of rupture
Ascending aorta (2 cm
above the aortic valve)
Transverse aortic arch
Descending aorta (isthmus)
Right subclavian artery
(take-off from innominate
artery)
Total

Acute phase

Chronic phase

1
1
18

0
1
13

2

1

22

15
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surgically treated at the Hopital du
Sacre-Coeur in Montreal. Twenty-two
patients were treated in the acute
phase (from a few hours to less than
3 months after their accident); the
other 15 were operated on in the
chronic phase (4 months to 25 years
after trauma) for a false aneurysm
(Table I, Fig. I). Two patients with
a rupture localized to the transverse
portion of the aortic arch also had
an avulsion at the take-off point of
the left subclavian artery. One patient
had two ruptures of the descending
aorta, one at the isthmus and the
other close to the left subclavian ar
tery (considered as one rupture in
Fig. 1).*
*Since this paper was presented we
have operated on five more patients,
four with chronic false aneurysms and
one with acute rupture of the right sub
clavian artery. Three patients had a
false aneurysm situated at the isthmus;
in one the aneurysm had been present
for 43 years, the patient presenting with
acute compression of the left bronchus.
One patient had three false aneurysms,
one involving the aortic arch, a second
the inominate artery and the third the
right subclavian artery.

Pathogenesis

All the ruptures were transverse
and linear involving the intima and
media, and part or all of the aortic
circumference. In laboratory studies,1
the aorta has been compared to a
rubber tube. The aorta can stretch but
is relatively inelastic. When it is over
stretched transverse tearing will oc
cur. Whatever the mechanisms of
aortic rupture are, the forces causing
rupture are applied along the longitu
dinal axis. Maximum stress occurs in
the intima and the laceration starts in
this layer and extends towards the
adventitia. The adventitia provides
60% of the tensile strength of the
aorta and consequently can withstand
this stretching. This explains why in
all 37 patients operated on the ad
ventitia was intact, retaining the aor
tic flow.
In our series as in others, most
(84%) of the aortic tears were situ
ated at the aortic isthmus, a few centi
metres distal to the left subclavian
artery.
Two factors have been considered
as playing a role in aortic ruptures
at this preferential site — a congeni
tal and a mechanical factor.

of the thoracic aorta in the “periisthmic” area (Fig. 2). A permanent
weakness of the proximal descending
aorta is likely to be observed in some
patients if at least one step in the
embryogenesis has been deficient.
Laboratory studies have shown less
stretching ability in the aortic isthmus
than in the descending and ascending
aorta. The isthmus is only about two
thirds as strong as the ascending aorta
with the descending aorta having an
intermediate tensile strength (Fig. 2).
Mechanical Factor
During a serious motor vehicle ac
cident, there is tremendous displace
ment of intrathoracic organs in every
direction, and traction forces are ap
plied on different segments of the
thoracic aorta.2 Through the ligamentum arteriosum, the intercostal ar
teries and the parietal pleura, the de
scending aorta is relatively fixed com
pared with the aortic arch and the
ascending aorta. The resulting differ
ence in the rates of deceleration of
the mobile aortic arch and of the
less mobile descending aorta places
maximal stress upon the aortic isth
mus, the point of junction between
these two aortic segments.

Congenital Factor
At least four embryogenic compo
nents participate in the formation

FIG. 1—Sites of rupture in 39 in
stances of major mediastinal vascular
injury.

FIG. 3— Mechanism of aortic rupture
— direct impact.

FIG. 2—Anatomical and embryologic
features of aortic isthmus. Tensile
strength of various areas is shown on
left. 1 = left fourth aortic arch artery,
2 = left seventh intersegmental artery,
3 = fusion of both dorsal aortas, 4 =
left sixth aortic arch artery.

FIG. 4—Mechanism of aortic rupture
— deceleration.

M echanisms of Aortic Rupture

There is still controversy about the
exact mechanism of aortic rupture.2
Much can be learned from a study
of the associated lesions observed in
33 of our 34 patients with rupture
of the thoracic aorta.
Eighteen (55%) of the 33 patients
sustained rib fractures distributed
equally on the right and left sides.
Of these 18 patients 3 (17%) had bi
lateral rib fractures, 2 (11%) had a
sternal fracture and 2 others had a
fracture of the first rib. These ob
servations suggest two mechanisms of
injury: (a) chest compression and (b)
a direct blow to the chest (Fig. 3).
Both mechanisms are responsible for
an upward or a downward displace
ment of the aortic arch or rotation of
the aorta when the heart is pushed
towards either side of the chest.
Five patients (15%) had abdom
inal lesions only, mostly (3/5) intes
tinal tears, suggesting (a) compression
of the abdomen (Fig. 3) and (b) de
celeration forces applied both to the
chest and the abdominal cavities.
Four patients (12%) had a com
bination of rib fractures and intra
abdominal (liver) trauma suggesting
compression of both lower chest and
upper abdomen (Fig. 3).
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Eleven patients (33%) had neither
rib fractures nor abdominal trauma.
The only mechanism that can be put
forward in these cases is acute dece
leration (Fig. 4). We strongly believe
that this deceleration mechanism was
responsible for most aortic ruptures
even in patients with associated le
sions. This belief is supported by two
observations: (a) most patients were
in a motor vehicle accident which
was associated with rapid horizontal
deceleration; (b) most in which a sa
tisfactory history was obtained were
not wearing seat-belts and were
thrown from their vehicle.
In summary, the forces that cause
aortic rupture fall into three main
groups:
1. Those that produce direct im
pact on the stationary chest and upper
abdomen.
2. Those that produce rapid de
celeration of the moving body and
intramediastinal organs without im
pact on the chest.
3. Those in which chest compres
sion and deceleration are combined.
It is virtually impossible to determine
which is the predominant force that
causes aortic rupture.
Types o f Accident in Patients
with Rupture o f Thoracic Aorta

The three basic mechanisms of aor
tic rupture previously mentioned were
found in four types of accident (Fig.
5).
1. Twenty-eight patients were sub
jected to rapid deceleration in a mo
tor vehicle accident. In 20 of these,
by obtaining more details of the
accident, two specific mechanisms
were constantly found.3 (a) In 16
cases (80%) failure to wear seat-belts
resulted in patients being ejected
from the vehicle (automobile, motor
cycle). This correlation has also been
found previously.4 The incidence of
aortic rupture in the ejected victims
was more than twice that in persons
not ejected. The explanation is sim
ple: when ejection is added to impact
deceleration in a head-on collision,
deceleration forces are increased ten
fold. (b) In 11 cases (55%) a lateral
impact was produced by a side-on
collision. Eight of these patients were
not wearing seat-belts, so some degree
of ejection must have occurred and
must be taken into account.3
2. Three patients were submitted
to a vertical deceleration caused by
a fall from great heights (deltaplane,
bridge).
3. One patient sustained a direct
blow on the posterior chest with an
associated fracture of the dorsal
40

spine. This is the only obvious case of the thoracic aorta were: (a) a wid
in which a direct blow on the aorta ening of the superior mediastinum
could have been responsible for its and (b) a blurring of the aortic knob
(Fig. 8).
rupture.
4.
Two of the 34 patients were Important clinical signs found in
16 of the 20 patients with an acute
pedestrians and were struck by a car.
Both mechanisms of direct impact rupture of the thoracic aorta were:
and deceleration are likely incrimi (a) a pseudocoarctation syndrome in
5 patients (31%), (b) hypertension in
nated here.
Acute Aortic Rupture

Diagnosis

Diagnosis is still the most difficult
aspect of the management of this
lesion because clinical and radiologic
findings are unreliable.
High-quality aortography remains
the only definitive means of estab
lishing the diagnosis (Fig. 6). The
whole thoracic aorta and its major
branches must be visualized so that
no unusual site of rupture is over
looked (Fig. 7). In cases of acute
rupture, a well-documented history,
giving the precise mechanism of the
accident, is much more important
than clinical and radiologic features
and must be sought either from the
patient or witnesses. Any of the fol
lowing details obtained from the his
tory is an indication for aortography
(Table II): (a) high-speed decelera
tion, (b) lower speed deceleration with
a history of ejection from the vehicle,
(c) total destruction of the vehicle,
(d) known deaths in the same acci
dent, (e) survivors of an airplane
crash, (f) fall from a height of 9 m
or more and (g) violent direct impact
on the chest or upper abdomen with
multiple rib fractures.
Radiologic and clinical manifesta
tions are also important but are not
specific to aortic injury. The radiologic signs most frequently found in
19 of 20 patients with acute rupture

FIG. 5— Four types of accident ob
served in our series.

Table II— Indications far Aortography
Radiologic
Widening of the superior mediastinum
Blurring of the aortic knob
Unexplained left or right hemothorax
(no rib fractures)
Clinical
Pseudocoarctation
Unexplained sudden hypertension
N e w systolic murmur
Acute superior vena cava syndrome
without cardiac tamponade

083

FIG. 6— Traumatic rupture of thor
acic aorta: typical isthmic injury.

FIG. 7— Unusual site of aortic rup
ture: ascending aorta.
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10 (63%) and (c) a thoracic systolic
murmur in 4 patients (25%).
Only the pseudocoarctation syn
drome is pathognomonic of aortic
rupture and is an absolute indication
for emergency aortography.5
Less frequently encountered physi
cal findings include paraplegia (one
case) and superior vena caval syn
drome from a compressing media
stinal hematoma (two cases). The
latter is important when cardiac tam
ponade has been ruled out.
It must be remembered that 46%
of our patients had no sign of chestwall contusion or rib fractures. Co
existing injuries were frequent: cra
niofacial (47%), abdominal (24%)
and orthopedic (38%). Their presence
often diverts the physician’s attention
from the more lethal aortic rupture.
Contraindications to Aortography
The condition of any patient in
severe cardiac or respiratory failure
should be stabilized before aorto
graphy is carried out. Aortography
should be postponed when there is
major brain trauma until reasonable
signs of recuperation appear. Two of
our three postoperative deaths in the
acute phase occurred because the de
gree of brain damage was underes
timated before surgery. One other
patient, who survived an emergency
aortic repair, is institutionalized be
cause of serious sequelae from brain
trauma that were present before sur
gery and could have been made worse
with surgical manipulation.
Timing of Aortic Repair
Once the diagnosis is proven by

FIG. 8— Widening of superior medi
astinum and blurring of aortic knob,
with deviation of esophagus (hatched
area) to right.

the aortography, surgical repair
should follow immediately, taking
priority over all coexisting lesions
except a necessary intracranial pro
cedure or profuse intra-abdominal
bleeding.
Following a 3-hour delay in order
to obtain his assent, one patient died
of hemorrhage at thoracotomy before
proximal aortic control could be ob
tained. During this delay, the patient
had been stable and well.

the left subclavian artery required
clamping of all aortic arch vessels for
the repair. No cardiopulmonary by
pass was used.7 Heart decompression
was obtained with a standard 9-mm
Gott aneurysm shunt inserted between
the ascending and descending aorta.
Perfusion of cerebral vessels was as
sured through two small (7-mm) Gott
aneurysm shunts, adapted as side
branches on the 9-mm Gott shunt
with an appropriate connector.

Chronic Aortic False Aneurysms

Summary

Diagnosis in the chronic phase,
when there is an aortic false aneu
rysm, is easy. In most patients a left
hilar mass is shown on a chest roent
genogram and there is a history of
previous involvement in a major auto
mobile accident.5 Fourteen of our
34 patients were treated between 4
months and 25 years after the acci
dent. Only two patients were asymp
tomatic. All others had signs of
mediastinal compression such as dysp
nea, thoracic pain, chronic cough,
dysphagia or recurrent nerve palsy.
Previous chest films were available
for comparison in six patients. All
showed progressive dilatation of the
thoracic aorta.6 Because of the unpre
dictable course of these chronic aneu
rysms, surgical treatment is advised.

Surgical repair was carried out in
37 patients who had rupture of the
thoracic aorta or major branches. The
survival rate was 90% (33 of 37).
Three deaths occurred in the acute
phase, giving a survival rate of 87%
(19 of 22). Two patients had severe
coexisting brain trauma and the other
had profuse intrathoracic hemorrhage
before thoracotomy could be carried
out. One death occurred in a chronic
case (an arch aneurysm) for a sur
vival rate of 94% (14 of 15). A mas
sive air embolism to the brain caused
this fatal outcome.
There were no instances of left
heart failure or renal shutdown in
our series.
One case of paraplegia occurred
because a shunt was inserted erron
eously in the distended adventitia
from an enormous surrounding hema
toma. The distal end of the shunt
was not in the aortic lumen so there
was no distal perfusion during the
period of aortic clamping.

Surgical Treatment

In the current era of maximal or
gan protection, we believe that sur
gery on the descending aorta should
be done with a shunting procedure.
Systemic heparinization should be
avoided because coexisting injuries
could be responsible for secondary
bleeding. The Gott aneurysm shunt
was used in all our 31 cases of de
scending aortic rupture as an external
bypass between the ascending and
descending aorta. Left ventricular
overload and cerebral hypertension
are prevented and excellent distal or
gan perfusion is assured. In all cases
aortic continuity was re-established
by inserting a Dacron prosthesis.
In one case of ascending aortic
rupture primary anastomosis was per
formed under cardiopulmonary by
pass. T: e three cases of right sub
clavian artery rupture were repaired
with intei position of saphenous vein
or a D ae on prosthesis. A partial oc
clusive c* imp on the innominate ar
tery assured a normal perfusion
through the right carotid artery with
out the need for a shunt.
Two more complicated cases of
aortic arch rupture and avulsion of
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Discussion
G .A . T aylor , m d , fr c s [c ]*
Verdant and associates have given an
excellent description of the etiology and
pathophysiology of major mediastinal
vascular trauma, bringing to our atten
tion the lethal injury of rupture of the
descending thoracic aorta.
I would like to re-emphasize the im
portance of angiography in the manage
ment of this injury. The index of suspi
cion must be sufficient to warrant emer
gency angiography. The presence of a
widened mediastinum is valid only on
an upright posteroanterior film of the
chest which is often impractical in the
patient with multiple injuries. The chest
film should be examined further for
other signs such as posterior rib frac
tures or injury to the dorsal spine that
will suggest the possibility of injury to
major vessels. However, as demonstrated
by Verdant and colleagues, serious dam
age can occur to large vessels without
clinical or radiologic evidence of chest
trauma. In our unit, we use emergency
angiography liberally for the investi
gation and treatment of retroperitoneal
and pelvic bleeding. In this examination,
the arch aortogram is part of the inves
tigation. The “yield” may be low but
the finding of an unsuspected injury to
a major mediastinal vessel may be life
saving.
Dr. Verdant and his colleagues should
be congratulated for the results they
have obtained in the management of
these injuries. Like others we have not
been as successful. Since 1976 we have
treated over 800 multiple trauma pa
tients (average injury severity score
greater than 30'), and during that time
have seen 14 major vascular mediastinal
injuries. The commonest injury was to
the descending aorta distal to the take
off of the left subclavian artery. These
patients comprised three major groups.
In group 1, four patients reached hos
pital in a moribund state and could not
be resuscitated. The diagnosis was made
at autopsy. The patients in group 2 re
quired emergency thoracotomy during
resuscitation in an attempt to control
profuse intrathoracic hemorrhage. Group
3 consisted of seven patients whose
condition stabilized allowing diagnostic
angiography and the treatment of asso
ciated life-threatening intracranial trau
ma or intra-abdominal bleeding. All pa
tients in group 2 died, but in group 3
there was only one death (14.3%).
These results have led us to adopt a
direct approach to the injured thoracic
aorta.2 This involves direct cross-clamp
ing combined with the pharmacologic
control of cardiac and circulatory hemo
dynamics. This technique allows quick

control of hemorrhage and is reported
to be associated with increased survival
and fewer complications such as renal
failure and paraplegia.
The questions I would pose are: How
do you manage acute rupture of the
aorta during emergency thoracotomy?
How do you avoid the complications of
acute renal failure and disseminated
intravascular coagulation, which were
present in our patients who survived?
I would like to thank Dr. Verdant for
the excellent presentation of his data.

changes were observed. This emphasizes
the advantage of good organ protection
with the Gott aneurysm shunt used as
an external shunt. In a few elective
cases, a flowmeter was adapted to this
external shunt and an average flow rate
of 1300 to 1500 ml/min was recorded.
This seems adequate for optimal organ
perfusion. A solution of mannitol is also
infused during the period of aortic cross
clamping.
As most of our patients received mul
tiple transfusions, at least minor bleed
ing diathesis was expected. However,
no disseminated intravascular coagula
tion was observed. The reason is un
known. I like to think that our shunting
procedure avoids organ ischemia and
prevents acidosis or at least does not
aggravate a metabolic acidosis already
present. It is well known that clotting
mechanisms are disturbed when severe
acidosis persists. By keeping optimal
flow to the liver and other organs in
volved in the coagulation process, we
may avoid deleterious effects that result
in disseminated intravascular coagula
tion.

Closing remarks (Dr. Verdant): In re
sponse to Dr. Taylor’s kind remarks, he
partially answered the first question
when he reported a 100% mortality in
his group of patients subjected to an
emergency thoracotomy soon after their
admission to the emergency ward.
In my experience, almost all patients
with a ruptured thoracic aorta who
reach the hospital alive can sustain the
necessary 2- to 3-hour delay to obtain
high-quality aortograms and the best
operating-room facilities. The very few
patients who are going to he lost in
this period are usually unsalvageable
because of associated brain trauma or
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Because myocardial dysfunction may
result from severe trauma, the author
assessed, prospectively, left and
right ventricular function in 25 patients
who had sustained severe trauma,
including blunt chest injury, by
electrocardiographically gated blood
pool radionuclide angiography.
Focal abnormalities of ventricular
wall motion were defined in 17
patients: right ventricular in 12, left
ventricular in 2 and biventricular in 3.
Traumatic tricuspid insufficiency
demonstrated in two patients was
subsequently verified by contrast
angiography. Other means of
detecting myocardial contusion
(enzymatic, electrocardiographic and
scintigraphic) proved to be insensitive
when compared with radionuclide
angiography.
Two of the five deaths were
attributed to refractory arrhythmias.
Surgical or autopsy evidence of
traumatic myocardial injury was
obtained in five instances when
radionuclide angiography indicated
contusion. Of the 13 patients available
for follow-up, 11 showed complete or
partial resolution of the ventricular
wall abnormality and in 2 there was
no change.
Comprehensive cardiopulmonary
monitoring revealed an inverse
relation between the right ventricular
ejection fraction and pulmonary
vascular resistance as well as between
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the pulmonary vascular resistance
and left ventricular ejection fraction
and left ventricular end-diastolic
volume. Further, as the right ventricular
end-diastolic volume was increased
in trauma, left ventricular function
and compliance were reduced.
In ulunt chest trauma, right
ventricular contusion occurs more
frequently than has been recognized
previously and positive radionuclide
angiography constitutes prima facie
evidence of direct myocardial injury.
Moreover, left ventricular function
remains preload-dependent, but may
be depressed by elevated pulmonary
vascular resistance, impeding the
blood flow from the right to left
ventricle, and decreased left
ventricular compliance, or both.
Parce qu'un dysfonctionnement
myocardique peut resulter d'un
traumatisme grave, I'auteur a evalue
de facon prospective, par angiographie
isotopique de la masse sanguine,
la fonction ventriculaire droit et
gauche de 25 patients victimes de
traumatismes graves, traumatismes
thoraciques fermes compris.
Des anomalies en foyer du
mouvement de la paroi ventriculaire
ont ete definis chez 17 patients; il
s'agissait du ventricule droit dans
12 cas, du ventricule gauche dans
2 et des deux ventricules dans 3.
Une insuffisance tricuspidienne
d'origine traumatique rencontree chez
deux patients fut par la suite verifiee
par angiographie de contraste. Les
autres moyens de detection des contu
sions myocardiques (enzymatiques,
electrocardiographiques et scintigraphiques) se sont reveles peu
sensibles comparativement a
I’angiographie isotopique.
Deux des cinq deces etaient
attribuables a des arythmies
resistantes. Des preuves de trauma
tisme myocardique ont ete obtenues
a la chirurgie ou a I’autopsie dans
cinq cas ou I’angiographie isotopique

indiquait une contusion. Des 13
patients vus en post-cure, 11
montraient une resolution partielle
ou complete de I’anomalie de la paroi
ventriculaire, alors qu'il n'y avait pas
de changement chez les 2 autres.
Une surveillance cardio-vasculaire
complete a revele un rapport inverse
entre la fraction d’ejection ventriculaire
droite et la resistance vasculaire
pulmonaire de meme qu'entre la
fraction d’ejection ventriculaire
gauche et le volume telediastolique
ventriculaire gauche. De plus, avec
I’augmentation, suite au traumatisme,
du volume telediastolique droit, la
fonction et la compliance ventriculaire
gauche etaient diminuees.
Dans les traumatismes thoraciques
fermes, une contusion ventriculaire
droite survient plus frequemment
qu'on I'avait reconnu precedemment
et une angiographie isotopique positive
constitue la preuve formelle d'une
lesion myocardique directe. De plus,
la fonction ventriculaire gauche
demeure dependante de la precharge,
mais elle peut etre reduite par une
elevation de la resistance vasculaire
pulmonaire, empechant la circulation
du sang entre le ventricule droit et
le ventricule gauche, et par une
diminution de la compliance ventri
culaire gauche, ou par les deux a la
fois.

Cardiac injury after blunt chest trau
ma is greatly underdiagnosed.1 The
typically evanescent signs and symp
toms of cardiac contusion and a low
index of suspicion make clinical
diagnosis especially difficult. The in
cidence of myocardial injury follow
ing blunt trauma ranges from 17.7%
to 76.2%,2 depending on the method
used and thoroughness of the search
for this injury. Until 1935, the diag
nosis of traumatic myocardial injury
was essentially a pathologic one,
only 11 survivors being reported out
of 168 cases.3 Since 1935, traumatic
myocardial injury has been recognized
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with increasing frequency, with the
electrocardiogram serving as the main
diagnostic aid.3'8 However, the elec
trocardiographic findings cannot be
considered justification for an un
equivocal diagnosis of myocardial
contusion, because many noncardiac
factors can cause such findings.4 In
an effort to improve upon the specifi
city and sensitivity of diagnosis, technetium-99m pyrophosphate scintiscan
ning has been suggested.9 Unfortu
nately, since most myocardial injuries
are to the right ventricle, because of
the anatomic position of the heart,
there is probably not enough mass
nor is the severity of myocardial
damage enough to be visualized by
this method. Also, rib and chest-wall
trauma may produce interference ab
normalities.10 Serum enzyme studies
have been suggested to increase diag
nostic accuracy, but in patients with
multiple injuries they, too, are non
specific.6 Most recently, the MB iso
enzyme of creatine phosphokinase has
been fractionated.11 This enzyme is
found primarily in the myocardium.
Results of a recent study combining
electrocardiographic findings, elevated
creatine phosphokinase and elevated
MB isoenzyme fractions were not
helpful in predicting major morbidity
and mortality. They did, however,
suggest that patients admitted with an
abnormal electrocardiogram or an
abnormal MB isoenzyme fraction, or
both, should undergo hemodynamic
studies and radionuclide angiography.
In our experience, radionuclide angio
graphy12'17 has been valuable in the
investigation of cardiac injuries. This
noninvasive method will assess both
myocardial wall motion and ventricu
lar ejection fraction. When compared
to contrast angiography, it appears
that the radionuclide studies are in
deed accurate.13,18'20
Patients and Methods

Since 1979, 77 patients with severe
multisystem injuries, including blunt
chest trauma, have been studied in
the critical care/traum a unit of Vic
toria Hospital in London, Ont. The
first 25 patients have been studied
and the findings reported previously.
They form the basis for the data and
conclusions in this paper. Twenty-one
of these 25 patients sustained their
injuries in automobile accidents; 3
were involved in motorcycle acci
dents and 1 was struck on the left
side of the chest by a falling tree.
Before the study of myocardial func
tion, ejection fraction and wall mo
tion by radionuclide angiography, all

patients were hemodynamically stab
ilized, so no patient was studied in
a shocked state. In 17 of the 25 pa
tients. hemodynamic monitoring was
accomplished using the Swan-Ganz
triple-lumen thermodilution catheter.
The standard hemodynamic meas
urements were obtained: systemic and
pulmonary vascular resistances (SVR
and PVR, dyn/s’cm"5) were calculated
according to the following formulas:
SVR
PVR

BP - CVP
CO

X

left anterior oblique views were rou
tinely obtained. Left ventricular ejec
tion fraction was measured with ra
dionuclide angiography as was the
right ventricular ejection fraction.
Ejection fractions (EF, %) were cal
culated by standard techniques in
which counts were substituted for vol
umes, at end-diastole and end-systole,
thus:
EDC - ESC
EDC - Bkgd ’

80

PA - PCWP
x 80,
CO

where BP = mean blood pressure
(diastolic + 16 rsystol ic-diastol ic ])
(mm Hg), CVP = central venous
pressure (mm Hg), CO = cardiac
output (1/min), PA = mean pulmon
ary artery pressure (mm Hg) and
PCWP = pulmonary capillary wedge
pressure (mm Hg).
Also calculated, simultaneously with
radionuclide angiography, were stroke
volume index (SVI, m/beat* min'2),
left ventricular stroke work index
(LVSWI, g-m/m2) and right ventricu
lar stroke work index (RVSWI,
g-m/m2) according to the following
formulas:
SVI = — x 1000
HR

where EDC = end-diastolic counts,
ESC = end-systolic counts and Bkgd
= background counts. For the deri
vation of left or right end-diastolic
volume (LVEDVI, RVEDVI, ml/m2),
a measurement of cardiac output is
required to derive the SVI so that
LVEDVI =

SVI
LVEF

RVEDVI =

SVI
RVEF

Technetium-99m
pyrophosphate
scanning was performed 48 to 72
hours after admission in eight pa
tients, seven of whom had previously
been shown to have regional abnor
malities of wall motion by radionu
clide angiography.
Findings

LVSWI = SVI (BP - PCWP) x 0.0136
RVSWI = SVI (PA - CVP) x 0.0136
where HR = heart rate (beats/min)
and Cl = cardiac index (1/min *m '2).
At the time of radionuclide angio
graphy, blood was drawn for meas
urement of serum enzyme values, and
12-lead electrocardiograms were ob
tained. Radionuclide angiography is
described in detail in many publica
tions, but briefly each patient was in
jected intravenously with stannous
pyrophosphate 30 minutes before in
jection with 20 /J.C of 99mTc pertechnetate. Pre-treatment with stannous
pyrophosphate causes the S9mTc to bind
to the patient’s red cells with 85%
to 90% efficiency upon intravenous
injection, thus retaining the tracer
within the intravascular compartment.
Electrocardiographically gated cardiac
scintigraphy was performed in the
trauma unit using a mobile gamma
camera equipped with a disc type
data storage system, so that each
study could be done without moving
the patient from the unit. Right and

Seventeen of the 25 patients dem
onstrated abnormal motion of left or
right ventricular wall. Eight had no
evidence of hypokinesis, dyskinesis or
akinesis. In those who had radionu
clide angiographic abnormalities, only
seven demonstrated electrocardio
graphic changes thought to be typical
of traumatic myocardial injury. Se
rum enzyme levels in the two groups
(those with and without radionuclidedemonstrated abnormality) showed
nonspecific changes. At the time of
the study, there were no significant
differences between the two groups in
many of the hemodynamic variables,
except as noted in the right ventricu
lar ejection fraction and right ventri
cular end-diastolic volume.
Of the 17 patients with abnormal
wall motion, 12 had solitary right
ventricular hypokinesis, 2 had left
ventricular hypokinesis and 3 had
biventricular hypokinesis. Two of
these 17 patients had tricuspid in
sufficiency, demonstrated by radio
nuclide angiography and confirmed
by contrast angiography. When rela
tions between ventricular ejection
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fractions and pulmonary vascular re
sistance were studied, we noted a
dependence of right ventricular ejec
tion fraction on impedance to its ejec
tion and of left ventricular ejection
fraction on pulmonary vascular re
sistance. There was a direct relation
between right and left ventricular
ejection fractions. To delineate this
further, patients with only right ven
tricular contusion were assessed and
there was a significant negative curvi
linear relation between pulmonary
vascular resistance and left ventricu
lar end-diastolic volume, indicating
that pulmonary hypertension adverse
ly affected the pre-load of the left
heart.
In our study group of 25 patients,
there were six deaths, five in the
group of patients who had radio
nuclide abnormalities. Confirmation
of myocardial contusion was dem
onstrated at autopsy. Follow-up
studies in 17 patients showed im
provement in 13.
Discussion and Conclusions

The addition of radionuclide angio
graphy to presently available methods
for studying myocardial injury fol
lowing blunt trauma has allowed us
better evaluation of the anatomic
changes in the heart. We have been
able to demonstrate hypokinesis, akinesis or dyskinesis in segments of
either ventricle that are thought to
be pathognomonic of underlying myo
cardial damage. Radionuclide angio
graphy allows us to assess the relation
between cardiac and pulmonary func
tions following injury and to give a
reasonable estimate of end-diastolic
volumes. We can hypothesize that the
increasing end-diastolic volume of
the right heart following contusion
may be related to contusion or to the
high pulmonary vascular resistance.
We have also been able to demon
strate that left ventricular function
in traumatized patients depends on
pre-load. Pulmonary hypertension
may also affect left ventricular func
tion in another way. The dilated right
ventricle may reduce left ventricular
compliance, possibly by shifting the
septum towards the left ventricle.21
It is hypothesized that these interac
tions occur in the fixed pericardial
space22,23 and may result in myocar
dial ischemia.24 We also speculate
from this work that therapeutic re
duction of the elevated pulmonary
vascular resistance may enhance left
ventricular function24,25 by improving
either the compliance or the pre-load
of the left ventricle, or both.

In conclusion, focal defects in myo
cardial wall contactility assessed by
radionuclide angiography following
trauma constitute evidence of direct
myocardial injury or contusion. Blunt
heart injury, as demonstrated in our
group of patients, was usually con
fined to the right ventricle. Recovery
of the contused segment was the rule
rather than the exception. Complex
relations between right and left ven
tricular function have been demon
strated and suggest useful therapeutic
interventions.26
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Correction
There was an error in the editorial
by Dr. R.J. Baird entitled “Tech
niques and results of arterial pros
thetic bypass for aortoiliac occlusive
disease”, which appeared in the
September issue of the Journal,
pages 476 to 478. On page 477, the
penultimate paragraph under the
heading “What Are the Proper
Anastomotic Sites?” begins “I re
strict the use of an end-to-end
proximal anastomosis . . .”. This
clause should read “I restrict the
use of an end-to-side proximal
anastomosis . . .”.
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cyanosis with methemoglobinemia; enlargement and tenderness of ^
liver, accompanied by abnormally high liver function tests, occur
within 48 hours, followed by jaundice, coagulation defects,
,*•
myocardiopathy, encephalopathy, renal failure and death due to
hepatic necrosis. A dose of 10 g of acetaminophen is intoxicating,
possibly fatal in excess of 15 g. Hepatic toxicity occurs when the
plasma levels reach 300 ^g /m l within four hours of ingestion.
Treatment: Re-establish adequate respiratory exchange. Naloxone. ^
nalorphine or levallorphan are specific antidotes against narcotic- 1
induced respiratory depression. An appropriate dose of antagonist
should be administered preferably intravenously, and repeated as
needed to maintain adequate respiration; the patient should be
kept under continued surveillance. Instructions in the package
insert provided by the manufacturer should be carefully followed. \
Do not administer an antagonist in the absence of clinically signifi
cant respiratory or cardiovascular depression. Employ oxygen,
intravenous fluids, vasopressors and other supportive measures as
indicated. Gastric emptying by emesis or lavage may be helpful.
Hemodialysis carried out within ten hours of ingestion may be of
some value. Plasma levels of acetaminophen should be
determined.
DOSAGE AND ADMINISTRATION: Percocet Tablets: Usual adult
dose is one tablet every six hours, as needed for pain.
Percocet-Demi Tablets: Usual adult dose is one or two tablets everyA
six hours. Children twelve years and older: half a tablet every six
hours. Children six to twelve years, a quarter of a tablet every six
hours. Not indicated for children under six years of age.
Dosage should be adjusted according to the severity of the pain
and the patient’s response,
DOSAGE FORMS: Percocet Tablets: Bottles of 40. 100 and 500
white, scored tablets, each containing oxycodone hydrochloride
4.5 mg, oxycodone terephthalate 0.38 mg. acetaminophen 325
^
mg, caffeine 32 mg.
Percocet-Demi Tablets: Bottles of 40, 100 and 500 blue quad^
risected tablets, each containing oxycodone hydrochloride
2.25 mg, oxycodone terephthalate 0.19 mg, acetaminophen
325 mg. caffeine 32 mg.
Complete prescribing information available on request.
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Cricopharyngeal Myotomy
Cricopharyngeal myotomy has been
used in the treatment of
pharyngoesophageal diverticulum and
various neurogenic, myogenic and
myoneurogenic disorders. An
appreciable number of patients with
pseudobulbar palsy due to cerebro
vascular accidents and patients with
idiopathic hypertrophy of the
cricopharyngeal muscle will greatly
benefit from this procedure. This
paper describes the indications for,
and results of, 20 consecutive
cricopharyngeal myotomies carried out
with or without diverticulectomy.
All 20 patients experienced cervical
esophageal dysphagia and 55% had
substantial weight loss. The most
valuable investigation is roentgeno
graphy of the pharynx and esophagus,
which will confirm megapharynx,
hypopharyngeal stasis, weak or
absent pharyngeal contractions and
regurgitation. Hypertrophic crico
pharyngeal muscle was demonstrated
in 9 of the 20 patients. The diagnostic
value of endoscopy and esophageal
manometry is limited.
The results were considered
excellent in all patients with pharyn
goesophageal diverticulum and
idiopathic hypertrophy of the
cricopharyngeal muscle. Marked
symptomatic and objective improve
ment was achieved in patients with
cerebrovascular accidents, vagal
injuries and amyotrophic lateral
sclerosis. However, the result was
poor in patients with myoneurogenic
disorders.
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La myotomie crico-pharyngienne a ete
utilisee dans le traitement des
diverticules pharyngo-oesophagiens
et de diverses maladies neurogenes,
myogenes et myo-neurogenes. Un
nombre appreciable de patients qui
sont frappes d'une paralysie
pseudo-bulbaire due a un accident
cerebro-vasculaire et les patients
souffrant d'une hypertrophie
idiopathique du muscle cricopharyngien tirent des avantages
marques de cette operation. Cet article
decrit les indications et les resultats
de 20 myotomies crico-pharyngiennes
consecutives qui furent pratiquees
avec ou sans diverticulectomie. Les
20 patients souffraient de dysphagie
d’origine cervico-oesophagienne et
55% avaient subi une perte de poids
importante. L'examen le plus utile
est la radiographie du pharynx et
de I'oesophage qui peut confirmer
un megapharynx, une stase
hypopharyngee, la faiblesse ou
I'absence des contractions
pharyngiennes et une regurgitation.
Une hypertrophie du muscle cricopharyngien fut demontree chez 9 des
20 patients. La valeur diagnostique
de I'endoscopie et de la manometrie
oesophagienne est limitee.
Les resultats furent juges excellents
dans tous les cas de diverticule
pharyngo-oesophagien ou d'hypertrophie idiopathique du muscle
crico-pharyngien. Une amelioration
symptomatique et objective marquee
fut obtenue chez les patients qui
avaient souffert d'accidents cerebro-vasculaires, de lesions vagales
ou de sclerose laterale amyotrophique.
Toutefois, les resultats ont ete
decevants chez les patients qui
avaient des maladies myo-neurogenes.

Cricopharyngeal myotomy has been
used to treat disorders that alter the
activity of the pharyngeal and crico
pharyngeal muscles, such as pharyn

goesophageal diverticulum and vari
ous neurogenic, myogenic and myo
neurogenic disorders. Cervical eso
phageal dysphagia, a common condi
tion associated with these disorders,
is due to spasm of the cricopharyn
geal muscle, secondary to neoplastic
or anatomic lesions, or may occur
after surgical resection in the oro
pharyngeal region, total laryngectomy,
glossectomy, epiglottidectomy or bi
lateral neck dissection. Cricopharyn
geal dysphagia, a less common con
dition, is secondary to gastroesopha
geal reflux and is associated with only
minimal or absent heartburn and no
recognizable esophageal reflux.
This paper discusses and correlates
symptoms and signs with radiologic
findings, indications and results of
20 consecutive patients treated by
cricopharyngeal myotomy with or
without diverticulectomy.
Patients
Twenty patients (15 men, 5 wom
en) with symptoms of cervical eso
phageal dysphagia were treated at the
Henderson General Hospital in Ha
milton, between Nov. 15, 1972 and
Nov. 15, 1981. All patients were as
sessed on the basis of the history,
physical examination and roentgeno
graphy after barium swallow or cine
fluoroscopy of the esophagus, or
both. Endoscopic examination was
carried out in 13 patients. Manometric studies were performed on only
three patients.
Eight patients had a pharyngoeso
phageal diverticulum, four had suf
fered cerebrovascular accidents in
the past and four had a prominent,
poorly functioning cricopharyngeal
muscle without obvious disease. Two
patients underwent lung resection for
oat cell carcinoma with sacrifice of
vagus nerves. One patient had a le
sion of myoneurogenic origin and one
had amyotrophic lateral sclerosis.
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Ages ranged from 50 to 88 years.
Nine patients were over 65 years of
age. The youngest patient with Zen
ker’s diverticulum was 53 and the
oldest 88 years. One of the patients
with hypertrophy of the cricopharyn
geal muscle was 84 years old.
Symptoms and Signs

All 20 patients suffered from cer
vical dysphagia and 11 had substantial
weight loss (mean 16 kg). Eight had
a history of aspiration pneumonia and
regurgitation of food. Three patients
with Zenker’s diverticulum had had
symptoms for at least 10 years.
Megapharynx, hypopharyngeal sta
sis and weak or absent pharyngeal
contractions, with or without regurgi
tation, were demonstrated in 10 pa
tients. Nine patients had a prominent
or hypertrophic cricopharyngeal mus
cle. Laryngeal aspiration occurred in
10 patients during the roentgenographic studies. The oldest patient
with a large Zenker’s diverticulum
had mild bronchiectasis on the left,
demonstrated by barium swallow.
Four patients had a pharyngoeso
phageal diverticulum more than 6 cm
in diameter and two more than 3 cm
in diameter.
Thirteen patients underwent endo
scopic examination. Six had a tight
cricopharyngeal muscle and the flex
ible scope could not be passed beyond
the hypertrophic muscle. Three pa
tients had mild distal esophagitis but
no reflux.
Two patients had had subtotal thy
roidectomy, 2 and 28 years previous
ly, one for carcinoma of the thyroid
and the other for benign goitre. There
was no apparent injury to the recur
rent or superior laryngeal nerves at
the time of operation. One 57-yearold woman had complained of diffi
culty in swallowing 2 years before
her thyroidectomy. Her original com
plaint was probably related to mal
function of the cricopharyngeal mus
cle rather than to pressure from the
thyroid mass, which was a follicular
carcinoma. Two other patients under
went pneumonectomy; the vagus and
recurrent laryngeal nerves were sa
crificed at the time of operation.

divided, the sternomastoid muscle and
carotid artery are retracted laterally
and the thyroid gland is retracted
medially. The omohyoid muscle and
the middle thyroid vein are divided
and the esophagus is identified (Fig.
2). During the operation, a nasogas
tric tube is passed into the stomach
and the esophagus is separated from
the surrounding tissue and rotated
superiorly and anteriorly. The left re
current laryngeal nerve is identified
and is usually found on the lateral
portion of the esophagus. Once the
esophagus is rotated anteromedially,
an incision is made over the upper
esophagus almost in the posterior
midline and the muscle fibres are
divided until bulging mucosa is ex
posed. The fibres of the cricopharyn
geal muscle run transversely, whereas
fibres of the inferior constrictors are
oblique. The cricopharyngeal muscle
may be further identified by palpating
the cricoid cartilage. If a pharyngo
esophageal diverticulum is present,
the fibres usually cross the inferior
border of the neck of the pouch. The
tip of a right-angled clamp is inserted
superiorly behind the cricopharyn
geal muscle, which is usually thick
ened and easily identifiable. The mus
cle is then divided (Fig. 3). The
incision is carried into the inferior
constrictor muscles until pharyngeal
mucosa is exposed. The entire inci
sion is placed vertically and should
be 5 to 6 cm long. The cricopharyn
geal muscle itself is never more than
1.5 cm in diameter; the edges of the
transected muscle are oversewn with
running, chromic catgut (Fig. 4).
If a large diverticulum is present,
diverticulectomy is performed and
the defect in the mucosa closed trans
versely, usually in two layers with

interrupted 3-0 intestinal Dexon or
chromic catgut suture. If the diverti
culum is small, it becomes part of
the already bulging mucosa and no
further treatment is indicated. The
platysma is closed with interrupted
3-0 plain catgut, the skin with 4-0
nylon. The Levin tube is removed
after 24 hours and the patient is given
food on the second day if a pharyn
goesophageal diverticulum was not re
moved. If a pharyngoesophageal diver
ticulum was removed, a Gastrografin
study is performed 2 days after
operation to ensure there is no leakage
at the diverticulectomy site.
Results

Fifteen of the 20 patients — 8
with esophageal diverticulum, 3 who
had had cerebrovascular accidents, 3
with hypertrophy of the cricopharyn
geal muscle and 1 with amyotrophic
lateral sclerosis — had excellent re
sults (i.e., they were asymptomatic)
up to 5 years after operation. One
patient who had had a cerebrovascu-

FIG. 2— Dissection to expose eso
phagus. a = cricopharyngeal muscle,
b = divided omohyoid muscle, c - in
ferior constrictor muscle, d = esopha
gus, e = thyroid gland.

Surgical Technique
for Cricopharyngeal Myotomy

The patient is placed in the supine
position, with the head turned to the
right. An incision is made along the
anterior border of the left sternomastoid muscle, 5 cm from the mast
oid process (Fig. 1). The platysma is
48

FIG. 1— Incision at anterior border
of left sternomastoid muscle.

FIG. 3— Division of cricopharyngeal
muscle, a = cricopharyngeal muscle,
b = inferior constrictor muscle.
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lar accident and had hypertrophy of
the cricopharyngeal muscle had an
excellent result but died after 2 weeks
from respiratory arrest due to severe
emphysema and pneumonia. The pa
tient with the myoneurogenic disorder,
myotonia dystrophica, had a poor re
sult (no improvement) and required
gastrostomy 2 months later. One of
the patients who had had a cerebro
vascular accident had a good result
(major improvement but persistence
of one or more incapacitating symp
toms) but postoperatively had aspira
tion pneumonia, refused to eat and
eventually died 1 month after opera
tion. Two patients with pneumonec
tomy and sacrifice of the vagus nerve
also had good results. One was re
admitted 3 weeks after operation and
died from respiratory arrest; the sec
ond has been almost asymptomatic.
The hospital stay ranged from 3
to 30 days. Patients with complica
tions were few; in one resuturing was
required after diverticulectomy, one
had deep vein thrombosis and one
had collapse of the upper lobe of the
right lung, requiring bronchoscopy.
Four patients died, two from respira
tory arrest, one from progressive
amyotrophic lateral sclerosis leading
to arrest and one from terminal can
cer. None of the deaths were directly
related to cricopharyngeal myotomy.
Discussion
The diagnosis of cricopharyngeal
dysfunction, which causes dysphagia,
is mainly based on the history, clin
ical findings and cine roentgeno
graphy of the esophagus. Recently,

i )l 4£a>VJ
FIG. 4— Edges of transected crico
pharyngeal muscle are oversewn.

some1'3 have included esophageal
motility studies as a part of routine
preoperative investigation, although
others4 found serious inconsistencies
between esophageal pressure and mal
function of the cricopharyngeal mus
cle. Kodicek and Creamer5 were not
able to demonstrate any preoperative
abnormalities in five patients with
Zenker’s diverticulum at the level of
the pharynx or cricopharyngeal mus
cle. In 11 patients with pharyngo
esophageal diverticulum, Ellis6 was
able to demonstrate, by manometry,
sphincteric contraction of the cricopharyngeus before contraction of the
pharynx was complete.
The concept of sectioning the cri
copharyngeal muscle to relieve symp
toms of pharyngeal diverticulum or
cricopharyngeal achalasia is not new.
Negus7 advocated perioral dilatation
of the sphincter before performing a
one-stage operation for pharyngeal
diverticulum, while Dohlman and
Mattsson8 advocated endoscopic dia
thermy to divide the common wall
between esophagus and diverticulum.
Mills9 reported 17 patients with motor
neuron disease, treated by crico
pharyngeal myotomy; 16 had appre
ciable improvement or became asymp
tomatic. Others1,3,10 have had a simi
lar experience with fewer patients.
Four of our 12 patients belong to this
category; 3 had an excellent and 1
a fair result following this procedure.
Belsey2 presented 32 cases of pulsion
diverticula treated by myotomy and
diverticulopexy with outstanding re
sults. Ellis and associates1 advocated
myotomy and diverticulectomy for
large pulsion diverticula. Our six pa
tients with large diverticula were
treated by myotomy and diverticulec
tomy because of the pouch size. Two
patients with small Zenker’s diverti
cula underwent only myotomy. We
share the opinion of others1,2,11 that
the best treatment for small and me
dium-sized diverticula (diameter up
to 4 cm) is myotomy alone. Large
diverticula should be treated with ex
cision and cricopharyngeal myotomy.
Cricopharyngeal myotomy is now
recommended during radical neck dis
section, laryngectomy and extensive
pharyngeal resection. Occasionally,
a patient will have dysphagia if one
or both vagus nerves are transected,
as in two of our patients; both im
proved after myotomy. An increased
incidence of the dysfunction of the
cricopharyngeal muscle secondary to
reflux esophagitis has been re
ported.2,12,13 Patients with reflux eso
phagitis have been shown to have
substantially increased resting crico

pharyngeal pressure.10’14 Henderson
and Marryatt,12 on the contrary,
found no difference between the
tone of the cricopharyngeal muscle or
its ability to relax in normal subjects,
in patients with reflux or in patients
after hiatal hernia repair. They rec
ommended cricopharyngeal myotomy
in patients with minimal reflux, in
those with dominant dysphagia who
are too ill for surgical correction of
the reflux and in patients with per
sistent cricopharyngeal dysphagia fol
lowing surgical correction of the re
flux; they reported excellent results.
In our own patients, mild esophagitis
was demonstrated in three and antireflux operation was required in only
one. Two patients without antireflux
operations benefited greatly by myo
tomy.
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of the large bowel.

control sepsis with
an antibiotic to arrest primary
gram-negative aerobic infection
in combination with
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Dalacin C

(Clindamycin Phosphate Injection N.F.)

Phosphate S.S.

to treat or prevent
secondary abscess formation
Rupture of the large bowel can result in contami
nation of surrounding tissues with gram-negative
pathogens initiating primary aerobic infection. While
the primary infection often responds to a gram-negative
antibiotic, e.g. gentamicin, secondary anaerobic
’ invaders may persist and produce abscess formation.
rThis“biphasic infection” process increases morbidity
■and delays recovery.
>

Dalacin C Phosphate IV during and following surgery to
control anaerobes such as Bacteroides fragilis, along with
r appropriate antibiotic therapy to control gram-negative
"aerobic pathogens, can prevent abscess formation,
f reduce morbidity and speed recovery.
THE UPJOHN COMPANY OF CANADA
* 865 YORK MILLS ROAD / DON MILLS, ONTARIO
CE 1905.1
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Action: Clindamycin exerts its antibacterial effect by causing cessation of protein synthesis and also
by causing a reduction in the rate of synthesis of nucleic acids.
Indications: Dalacin C Phosphate (clindamycin phosphate) is indicated for the treatment of infec
tions where the oral route is not indicated or feasible
Dalacin C Phosphate is indicated in the treatment of serious infections due to sensitive anaerobic
bacteria, such as Bacteroides species, peptostreptococcus. anaerobic streptococci. Clostridium
species and microaerophilic streptococci.
Dalacin C Phosphate is also indicated in serious infections due to sensitive Gram-positive organisms
(staphylococci, including penicillinase-producing staphylococci, streptococci and pneumococci)
when the patient is intolerant of. or the organism resistant to other appropriate antibiotics.
Contraindications: The use of Dalacin C Phosphate (clindamycin phosphate) is contraindicated in
patients previously found to be hypersensitive to this compound, the parent compound, clinda
mycin. or clindamycin palmitate Although cross-sensitization with Lincocin * (lincomycin hydro
chloride) has not been demonstrated, it is recommended that Dalacin C Phosphate not be used in
patients who have demonstrated lincomycin sensitivity.
Until further clinical experience is obtained. Dalacin C Phosphate is not indicated in the newborn
(infants below 30 days of age), or in pregnant women.
Warnings: Some cases of severe and persistent diarrhea have been reported during or after therapy
with Dalacin C Phosphate (clindamycin phosphate). This diarrhea has been occasionally associated
with blood and mucus in the stools and has at times resulted in acute colitis. When endoscopy has
been performed, some of these cases have shown pseudomembrane formation
If significant diarrhea occurs during therapy, this drug should be discontinued or if necessary, con
tinued only with close observation Significant diarrhea occurring up to several weeks post-therapy
should be managed as if antibiotic-associated
If colitis is suspected, endoscopy is recommended Mild cases showing minimal mucosal changes
may respond to simple drug discontinuance. Moderate to severe cases, including those showing
ulceration or pseudomembrane formation, should be managed with fluid, electrolyte, and protein
supplementation as indicated. Corticoid retention enemas and systemic corticoids may be of help in
cases Anticholinergics and antiperistaltic agents may worsen the condition. Other
caust%Ti'colitis should be considered
Studies indicate a toxin(s) produced by Clostridia (especially Clostridium difficile) may be a princi
pal cause of clindamycin and other antibiotic-associated colitis These studies also indicate that this
toxigenic Clostridium is usually sensitive in-vitro to vancomycin When 125 mg to 500 mg of vanco
mycin were administered orally four times a day for 5 -1 0 or more days, there was a rapid observed
disappearance of the toxin from faecal samples and a coincidental recovery from the diarrhea.
It should be noted that serious relapses have occurred up to one month after apparently successful
treatment. A relatively prolonged period of continuing observation is therefore recommended.
Precautions: Dalacin C Phosphate (clindamycin phosphate), like any drug, should be prescribed
with caution in atopic individuals.
Dalacin C Phosphate must be diluted for intravenous administration. (See Dosage and Administration)
The use of antibiotics occasionally results in overgrowth of nonsusceptible organisms- particularly
yeasts. Should superinfections occur, appropriate measures should be taken as dictated by the clin
ical situation
As with all antibiotics, perform culture and sensitivity studies in conjunction with drug therapy.
Since abnormalities of liver function tests have been noted occasionally in animals and man. periodic
liver function tests should be performed during prolonged therapy. Blood counts should also be
monitored during extended therapy
Dalacin C Phosphate may be used in anuretic patients Since the serum half-life of clindamycin in
patients with impaired hepatic function is greater than that found in normal patients, the dose of
Dalacin C Phosphate should be appropriately decreased Hemodialysis and peritoneal dialysis are
not effective means of removing the compound from the blood Periodic serum levels should be
determined in patients with severe hepatic and renal insufficiency.
Adverse Reactions: Local
(a) Intramuscular Injections: Of 404 patients treated with Dalacin C Phosphate (clindamycin
phosphate) intramuscularly (with a solution containing 150 m g/m l). six (1.5%) demonstrated local
reactions as follows: Two complained of pain at the injection site, two demonstrated induration at the
injection site and two developed sterile abscesses.
(b) Intravenous Infusions: Of 192 patients treated with Dalacin C Phosphate by intravenous
infusion. 14 (7.3%) demonstrated local reactions. Eleven patients developed superficial thrombo
phlebitis and one patient developed both superficial and deep thrombophlebitis The majority of
these cases developed in conjunction with the use of indwelling l.V. catheters and it is difficult to
know how much the drug contributed to the irritation Two patients developed localized erythema,
swelling and pain at the site of the infusion.
Systemic Side Effects: Twenty-eight patients of 596 treated with Dalacin C Phosphate (clindamycin
phosphate) by either the intramuscular or intravenous routes developed systemic side effects as
follows:
Number of Patients
Rash
7
Urticaria
1
Pruritus
1
Fever. Leucocytosis
1
Nausea, with or without vomiting
1
Diarrhea (Seealso under "Warnings")
4
Hypotension
1
Hypertension
1
Shortness of Breath
1
Superinfection*
4
1
Cardiac arrest**
Bad or bitter taste in mouth
5
*Superinfection is a complication of antibiotic therapy in general and is not necessarily a true side effect
of clindamycin phosphate
**Due to underlying myocarditis in this patient
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Clinical and Laboratory Findings: Patients treated during clinical trials of Dalacin C Phosphate
(clindamycin phosphate) were followed with clinical laboratory tests, including complete hema
tology. urinalysis and liver and kidney function tests. Some of these tests were abnormal initially and
returned to normal during therapy with Dalacin C Phosphate, while others were normal initially and
became abnormal during therapy Overall evaluation of clinical laboratory values in these patients
does not indicate that Dalacin C Phosphate therapy has a toxic effect on the hematopoietic. hepatic or
renal systems Transient elevations of serum transaminases have occurred in some patients, but
other liver function tests (alkaline phosphatase serum bilirubin) have not shown any tendency to
increase and there have not been clinical signs of drug-induced hepatic toxicity
Symptoms and Treatment of Overdosage: No cases of overdosage have been reported No specific
antidote is known Doses as high as 1200 mg every six hours (4800 m g/day) by infusion for five
days have been given without adverse effects
DOSAGE AND ADMINISTRATION
Adults
Intramuscular In/ection 600 m g/day in 2 equal doses
Moderately severe infections: 600 to 1200 mg/day in 2 or 3 equal doses.
Severe infections: 1200 to 2400 m g/day in 2 .3 or 4 equal doses Intramuscular injections of more
than 600 mg into a single site are not recommended
Intravenous Administration: Dalacin C Phosphate (clindamycin phosphate) must be diluted prior to
I V administration to a dilution of 300 mg in 50 ml of diluent (6 m g/m l) or more, and infused in not
less than 10 minutes Administration of more than 1200 mg in a single 1 hour infusion is not recom
mended Dalacin C Phosphate should not be injected intravenously undiluted as a bolus
Moderately severe infections: 900 to 1800 mg/day by continuous drip or in 2 or 3 equal doses, each
infused over 20 minutes or longer
Severe infections: 1800 to 2700 mg/day by continuous drip or in 3 or 4 equal doses, each infused
over 20 minutes or longer. In life-threatening infections, doses of 2700 to 4800 m g/day by con
tinuous drip or in 3 or 4 equal doses each infused over 20 minutes or longer may be given
Dilution and infusion rates:
Dose
300 mg
600 mg
900 mg
1200 mg

Diluent
50 ml
100 ml
150 ml
200 ml

Time
10 mm
20 min
30 min
45 mm.

Alternatively, drug may be administered in the form of a single rapid infusion of the first dose fol
lowed by continuous l.V infusion as follows:
To maintain serum
Rapid
Maintenance
clindamycin levels
infusion rate
infusion rate
Above 4 m cg/m l
10 mg/mm. for 30 min
0 75 mg/min.
15m g/m m for 30 min
Above 5 m cg/m l
1 00 mg/mm
Above 6 mcg/ml
20 mg/mm for 30 min
1.25 mg/mm
Children: (Over one month of age)
Intramuscular injection 10 to 15 m g/kg/day in 2. 3 or 4 equal doses.
Moderately severe infections 15 to 20 m g/kg/day in 3 or 4 equal doses
Severe infections: 20 to 30 m g/kg /d a y in 3 or 4 equal doses
Intravenous Administration
Moderately severe infections: 15 to 25 m g/kg/day by continuous drip or in 3 or 4 equal doses, each
infused over 20 minutes or longer. In severe infections, it is recommended that children be given no
less than 300 mg/day regardless of body weight (Dilute Dalacin C Phosphate Sterile Solution in the
same manner as for adults )
Dilution and Compatibility:
4 ml (600 mg) Dalacin C Phosphate when diluted with 1000 ml of the following commonly used
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Clindamycin phosphate equivalent to clindamycin base 150 mg
Benzyl alcohol 5 mg
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When necessary the pH is adjusted with sodium hydroxide and/or hydrochloric acid to maintain a
pH range of 5.5 to 7.0
Dalacin C Phosphate is available in 2 ml and 4 ml ampoules.
NOTE: Do not store below 15°C.
Product Monograph available upon request,
PRODUCT OF

826

ce

13771c

REGISTERED TRADEMARK DALACIN

TRADEMARK DALACIN C

Upjohn
ANTIBIOTIC
RESEARCH

THE UPJOHN COMPANY OF CANADA
865 YORK MILLS ROAD/DON MILLS, ONTARIO

PA AH
CCP P

V O LU M E 26, NO. 1, J A N U A R Y 1983 / THE CANADIAN JOURNAL OF SURGERY

Peter A. Salmon , md , ph d , facs, frcs [c ]*

The Digitus Quintus, Rigid Stoma,
4-5 Position Gastroplasty
In 55 patients a rigid stoma gastro
plasty was performed. The operative
technique is described. It includes
the construction of a rigid stoma and
a double line of staples across the
stomach to give a pouch volume of
40 to 60 ml. The diameter of the
stoma is established by a nasogastric
tube and the digitus quintus of the
assistant's hand at the level of the
cuticle. A 1- to 2-year follow-up
indicates that these stomas do not
dilate but tend to decrease in diameter.
Stomal stenosis occurred in 2 of the
55 patients studied. Weight loss was
satisfactory, although incomplete in
most patients. It is likely that the
weight loss will not be as great as
with intestinal bypass. There were no
serious late postoperative complica
tions. However, an appreciable number
of patients had emesis early in the
postoperative period, intolerance of
red meat and constipation. It is
apparent that a rigid stoma of constant
diameter is at least as important
as a small gastric pouch in achieving
adequate and lasting weight loss.
A longer follow-up is necessary to
assess this procedure completely.
On a pratique chez 55 patients, une
gastroplastie avec anastomose rigide.
Le technique operatoire est decrite.
Elle comprend la construction d'une
anastomose rigide et une double ligne
d'agrafes d'un cote a I’autre de
I’estomac de fagon a constituer une
poche de 40 a 60 ml de volume.
Le diametre de I'abouchement est
etabli a I’aide d’une sonde
nasogastrique et de I'auriculaire de
I’assistant chirurgien au niveau de

I’envie de I’ongle. Une surveillance
de post-cure de 1 a 2 ans indique
que ces abouchements ne se dilatent
pas mais ont plutot tendance a
diminuer de diametre. Une stenose
de I’abouchement est survenue chez
2 des 55 patients etudies. La perte de
poids etait satisfaisante bien
qu'incomplete chez la plupart des
patients. II est probable que la perte
de poids obtenue de cette facon ne
sera pas aussi considerable qu'avec
une derivation intestinale. On n'a
enregistre aucune complication
postoperatoire tardive grave. Toutefois
un nombre appreciable de patients
ont souffert de vomissements dans la
periode postoperatoire immediate.
II semble bien qu'un abouchement
rigide de diametre constant est
au moins aussi importante qu'une
poche gastrique petite pour obtenir
une perte de poids adequate et
durable. Une periode d’observation
post-therapeutique plus prolongee
est necessaire pour evaluer
completement cette intervention.
Previous publications reporting the
use o f gastric bypass and gastroplasty
to treat patients with massive obesity
have emphasized the importance o f
pouch and stoma size.1,2 Initial pouch
volumes reported in the literature
have gradually diminished and vari
ous techniques have been suggested
for limiting dilatation o f the stoma.3
Starting in 1979, a series o f gastro
plasties were performed at the U ni
versity o f Alberta. This paper reports
the results in patients followed up for
at least 1 year.
Patients
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Patients in this study were chosen
by the standard criteria o f selection
for intestinal bypass. Sixty-one pa
tients (8 men, 53 women) were oper
ated upon between N ov. 1, 1979 and
Oct. 29, 1980. The average age for
the men was 37 years (range from
20 to 49 years) and for the women

35 years (range from 18 to 58 years).
On the day o f operation, men
weighed an average o f 151 kg (range
from 129.5 to 190 kg) and wom en
120 kg (range from 86 to 189 kg).
T w o were lost to follow -up and 4
others had complications that invali
dated weight loss data, leaving 55 pa
tients (7 men, 48 women) available
fo r assessment.
Operation
A midline incision is made from
xiphisternum to umbilicus. The gall
bladder is palpated and cholecystec
tom y is performed if stones are pres
ent. The left lobe o f the liver is re
flected medially after division o f sus
pensory ligaments, the esophageal hia
tus is opened and the esophagus un
derrun with a Penrose drain.
E p ’ ploic branches and the short
gastric vessels passing to the upper
third o f the stomach are divided b e
tween clips, thus mobilizing the great
er curvature o f the stomach up to the
esophagus. A small hole is made on
the lesser curvature through the lesser
omentum. 3 to 4 cm distal to the
esophagogastric junction. T w o m aga
zines for the T A 90 stapler (United
States
Surgical
Corp.,
Stamford.
C onn.) are suitably prepared. A fter
removing the metal hammers, the
4 -5 staples from the short and three
opposing staples from the long staple
lines at the end o f the magazines
away from the pin holes are rem oved.
T he hammers are replaced and the
staple gun is loaded.
The jaws o f the stapler are then
passed about the stomach from greater
to lesser curvature and the pin is
placed. A s the staple gun jaws are
slowly closed, the stomach is manually
positioned to approximate the desired
pouch volume. A nasogastric tube is
then passed into the pouch and the
Penrose drain eased up about the dis
tal esophagus to make a watertight
seal. Saline is slowly instilled into
and evacuated from the pouch, the
stapler being moved caudad or ce-
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phalad until the desired pouch volume
is achieved. Pressure measurements
are not made. Instead, the pouch is
filled until the walls are rigid to the
palpating finger.
Two applications of the stapler are
made. After the stapler is removed,
the nasogastric tube is passed through
the stoma into the distal pouch and
secured to the nose. The stoma is rad
ially reinforced with no. 1 Prolene.
Identical sutures are placed on the
right and left sides of the stoma pass
ing through the proximal staple line
from anterior to posterior and back
through the distal line (Fig. 1). The
stomach is reflected and a double
loop of no. 1 Prolene is passed
through the posterior loops (Fig. 2).
The two anterior stitches are tied
down firmly, fixing the posterior dou
ble loop and establishing the posterior
wall of the stoma. The digitus quintus
of the assistant’s hand is placed on
the anterior wall of the stoma and
the double sutures from the right and
left are tied down firmly at the level
of the fingernail cuticle (Fig. 3). The
finger is then withdrawn.
The nasogastric tube is removed on
the second postoperative day and diet

advanced from clear liquids to a post
gastroplasty diet over the next 3 days.
Patients are seen at 1, 3 and 6 months
and on a yearly basis thereafter. On
each visit the patient is weighed and
hematologic and blood chemical
values are determined.
Results

Fig. 4 presents initial weight, low
est weight, final weight and ideal
weight for the 55 patients. Each pa
tient is represented on the day postoperatively that the final weight was
obtained. Weight loss in most patients
occurred over 12 to 18 months, some
patients continuing to lose over a 24month period. Those who regained
weight (Fig. 4) consumed large vol
umes of carbohydrate-containing
fluids. Soft drinks, milk shakes and
alcohol were the usual sources of ex
cess calories. Table I shows the rela
tion between pouch size and excess
weight loss. Mean excess weight loss
increased as the pouch size decreased
from 60 to 40 ml. However, the range

of weight loss was wide for each
pouch size. Weight losses with the
60- and 50-ml pouches were similar
but those achieved with the 40-ml
pouches were greater and more con
sistent. It is interesting that near
ideal results were obtained in a small
number of patients with all three
pouch sizes. The failure of others to
achieve the weight loss desired may
be related to differences in less de
finable factors, such as exercise and
types of food and drink ingested.
There were no operative or post
operative deaths. Seven patients un
derwent concomitant procedures
(Table II). None of these procedures
contributed to morbidity. One pouch
blowout occurred during the pouch
sizing procedure, a factor more cri
tically controlled subsequently. The
blowout site was closed with a few
interrupted sutures. Two splenec
tomies followed incidental trauma to
the spleen. Cholecystectomy was per
formed for cholelithiasis. Major com
plications greatly extended hospital
stay (Table III).

FIG. 2—Double loop of Prolene su
ture is fixed when anterior sutures are
FIG. 3—Tip of digitus quintus is
FIG. 1—No. 1 Prolene sutures pass firmly tied, limiting width of posterior firmly compressed against nasogastric
completely through staple lines.
stomal wall to less than 1.5 cm.
tube as anterior Prolene sutures are tied.
PATIENT

NO.

FIG. 4—Weight loss. Lines = initial weight and lowest weight or final weight, or both, on postoperative follow-up
(day); dots = estimated ideal weight.
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Complications

ation. Gastric roentgenograms showed
narrowing of the stoma with very
W ound Infection
slow gastric emptying; medical man
Three patients had minor wound agement did not help. Sixty days after
infections that were treated by open the gastroplasty the patient was oper
ing the affected part of the wound ated upon again and a new stoma
and inserting saline-soaked packs for was created on the greater curvature
a few days before secondary closure. (Fig. 5). The second patient had an
There were two major infections. One uncomplicated postoperative course
patient had multisystem involvement and was discharged 7 days after oper
and the infection subsided only after ation, but returned 12 days later,
the abdominal wound was completely complaining of nausea and vomiting.
opened and antibiotics were given Roentgenography after a barium
parenterally. The granulating wound meal revealed stomal stenosis. A
was ultimately closed by suture. A new stoma was created 49 days after
large ventral hernia then developed the original operation. Both patients
that was successfully corrected 272 have subsequently done well, the first
days after the gastroplasty. The sec having lost 50% and the second 48%
ond patient became febrile 3 days of excess weight.
after operation and had left upper
Two patients had partial disruption
quadrant pain and tenderness. His of the staple line near the stoma.
symptoms were sufficiently alarming Both had unsatisfactory weight loss.
that the abdomen was explored, One underwent restapling 396 days
despite negative radiologic findings. after operation at a site just distal
No leak or abscess was found. An ex to the previous staple line and a new
tensive superficial wound infection stoma was made. The second patient
subsequently developed that was decided to have an intestinal bypass.
treated in the manner previously de This was done without further modif
scribed. A ventral hernia did not ication of the gastroplasty pouch or
develop.
stoma 463 days after the gastroplasty.
Subsequent excess weight losses were
S tom al P roblem s
68% and 70% respectively.
In two patients there was stenosis
of the stoma. The first patient’s dif Laboratory Data
ficulties started 7 days after the oper
Postoperatively, there was suffi
cient laboratory data on 45 patients
for follow-up purposes. Three pa
Table 1 - E x c e s s W eight Lo ss
tients had a slightly abnormal value
after Gastroplasty
of serum glutamic oxaloacetic trans
Loss, %
Pouch size.
No. of
aminase, related in two to dietary inml

patients

M ean

Range

60
50
40

15
30
8

57
58
64

3 0 -1 0 0
2 2 -7 8
4 5 -8 7

Many patients in this series had
one or two episodes of vomiting after
the nasogastric tube was removed and
after they started normal oral intake.
Only 15% continued to have occa
sional or intermittent emesis after dis
charge from hospital. Most responded
promptly to oral medications, such as
metoclopramide and cimetidine. Two
patients, despite medication, con
tinued to have occasional emesis for
more than 3 months and one patient
for 1 year. Pouches and stomas, as
seen on films o f the upper gastroin
testinal tract, were about the same
size as in other patients. Forty-five
percent of patients followed up re
ported indigestion or emesis after
eating meat, in most instances beef.
The intolerance was apparently unre
lated to consistency or vigorous chew
ing; mechanical grinding failed to
eliminate the problem. Other meats,
including ham. pork, chicken and
fish, were much better tolerated. This
intolerance of red meat decreased
with time. However, many patients
continued to have problems for 1
year and some for as long as 2 years.

Eleven percent of patients reported
a relatively obdurate constipation.
The problem was well managed by
peroral administration of stool soft
eners.

Umbilical herniorrhaphy
Splenectom y

3
2
2

Vagotom y and pyloroplasty
Pouch blow out

1
1

Discussion
FIG. 5—Stenosis of stoma. Staple
line next to greater curvature is excised.
Anastomosis is constructed over naso
gastric tube. Site is reinforced with no.
1 Prolene.

Table Ill-L e n g th of Hospital S ta y o f the 61 Patients
W ho Underw ent G astroplasty
Duration of stay, d

No. of

Uncomplicated
M ajor complications

Em esis

No.

C holecystectom y

Hospital course

Postoperative Complaints

C onstipation

Table ll-P ro c e d u re s Performed
Concom itantly w ith Gastroplasty
Procedure

discretion and in one to alcohol con
sumption. M inor transient deficiency
in the serum potassium level was
found in two patients. Nineteen had
low serum iron levels. All responded
to oral iron supplements. Low hemo
globin levels w ere not observed. All
other measurements remained normal
throughout the follow-up period.

patients

Mean

Range

56
5

6.8
35.4

5 -8
1 4-60

Our technique for rigid stoma gas
troplasty was originally worked out
in the animal laboratory (unpublished
data). It was found that unsupported
stomas of 12-mm diameter tended to
dilate over a few weeks to months
and that the initial weight loss was
followed by weight gain. The rein
forced stomas used in this series were
considerably larger in diameter ini
tially (digitus quintus plus nasogastric
tube) than those described by other
surgeons,1,2 but during the first post
operative months the stomal size de
creased. Autopsy examination of lab-
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oratory animals showed that the cir loss. The differences in results with
cumferential sutures were completely pouches ranging from 60 to 40 ml
hidden in scar tissue. The ring formed are, however, surprisingly small and
was essentially rigid and the stoma suggest that a critical constant stomal
had narrowed somewhat. The two size may be the most important fac
patients in our series who had ste tor in producing and maintaining
(prochlorperazine)
notic stomas indicate that the process weight loss. The intolerance of red
stops nausea, helps keep
can occasionally go too far. Thus, meat, particularly beef, cannot be
when gastroplasty was undertaken on explained. It seems unrelated to sto
the patient calm and alert
a clinical basis, the lessons learned mal size, pouch emptying or consist
in the laboratory were taken to the ency of the meal and is ameliorated,
Indications: nausea and vomiting of various
but not alleviated, by metoclopramide
etiologies: gastrointestinal disorders, drug
operating room.
intolerance,
motion and radiation sickness,
Adaptation of the method to the and cimetidine. Fortunately, these pa
post-operative conditions, pregnancy, vertigo and
tients
usually
tolerate
other
protein
migraines.
clinical situation has proven adequate
Dosage: Adults, oral route - Usual effective
in most instances; there was no evi sources, and protein deficiency, as
dosage is 5 to 10 mg, 3 or4 times daily: in very
measured
by
our
laboratory,
has
not
mild cases, a single dose of 5 to 10 mg is often
dence of stomal dilatation over a 1adequate. This dosage may be increased as
to 2-year follow-up period. Careful been seen.
required by increments of 10 mg every 2 or 3 days
Can the gastroplasty stoma be fur
until symptoms are controlled. For maintenance
patient questioning indicates that all,
therapy the dosage should be reduced to the
save the two with staple-line eventra ther modified to increase rate and
minimum effective dose. Rectal route - The
suggested adult dose is 20 to 50 mg daily.
tion, continue to have a real limita amount of weight loss? Weight loss,
Children: oral and rectal routes - up to 10 mg
even
after
considerable
narrowing
of
tion of volume with regard to solid
per day in divided doses according to body weight.
the
stoma,
as
presented
here,
is
not
Parenteral route (not to exceed 40 mg per day) food.
In general practice: 5 to 10 mg I.M., 2 or3 times a
Weight loss during the short fol as satisfactory as that achieved after
day. In surgery: 5 to 10 mg I.M., 1 to 2 hours
intestinal
bypass.
However,
a
further
low-up has been satisfactory. The
before anesthesia. Repeat once during surgery if
necessary. Post-operatively, same dose of 5 to 10
magnitude of loss is not comparable decrease in diameter may be impos
mg I.M., repeated every3 to4 hours. Maybe
to that achieved over a similar period sible if chewed food is to be retained
given I.V. during and after surgery in the infusion
solution at a concentration of 20 mg per litre. In
with intestinal bypass but may con without incapacitating side-effects. A
obstetrics: 10 mg I.M. during first stage of labor;
tinue for a longer time at a slower few patients in this series had early
subsequent 10 mg doses as needed. Post partum:
the usual total daily dose is 15 to 30 mg orally or
rate. Most of the patients reported postoperative symptoms due to mu
I.M.
are still continuing to lose weight. cosal edema, suggesting that a smaller
Contraindications: comatose or deeply de
The variability of weight loss pro stoma may cause considerable dif
pressed states of the CNS due to hypnotics,
analgesics, narcotics, alcohol, etc.;
duced by a standard operation is as ficulty.
hypersensitivity to phenothiazines; blood
Late, insidious, severe complica
evident for gastroplasty as it was for
dyscrasias; bone marrow depression; liver
damage.
intestinal bypass. Uncontrolled fac tions, as sometimes seen in patients
Warnings and precautions: etiology of vomiting
tors, such as physical activity and with intestinal bypass, have not been
should be established before using the drug as its
antiemetic action may mask symptoms of
types of food ingested, are probably a feature of gastroplasty. However,
intracranial pressure or intestinal obstruction.
responsible. Our experience indicates they have been replaced by a number
Patients with a history of convulsive disorders
should be given an appropriate anticonvulsant
that some patients continue to drink of niggling complaints, such as con
while on therapy. Tardive dyskinesia may occur in
large volumes of calorie-containing stipation, limited pouch capacity and
patients on long-term therapy. If used with CNS
fluids and weight loss may be unsatis meat intolerance. Stomal stenosis and
depressants, the possibility of an additive effect
should be considered. Use with great caution in
factory. Close follow-up and continu staple-line eventration can occur; both
patients with glaucoma or prostatic hypertrophy.
ing dietary advice have been helpful require operative intervention that is
The drug may impair the mental and/or physical
abilities
required for the performance of potentially
for some patients but a few cannot often more difficult than the original
hazardous tasks such as driving a cat or operating
gastroplasty because of postoperative
be helped.
machinery, especially during the first few days ot
therapy. Keep in mind that all medications should
It is evident that the operation, scarring and adhesions. Postoperativebe used cautiously in pregnant patients, especially
as presently performed, is not per ly, patients who have had a gastro
during the first trimester.
Side effects: extrapyramidal reactions, disturbed
fect. While the morbidity for most plasty do not require the same fasti
temperature regulation and seizures have been
patients is low, complications in the dious follow-up that patients who
encountered. Other side effects due to
phenothiazine derivatives should be borne in mind;
obese can result in prolonged hospi have undergone intestinal bypass
for complete list, see product monograph.
talization and may make further oper do. Chronic debilitating entities of
Overdosage: no specific antidote; symptomatic
treatment. If a pressor agent is required,
ation necessary. Moreover, because insidious onset related to dietary in
norepinephrine may be given (not epinephrine as it
the operation produces weight loss by discretion, such as marked fatty me
may further depress the blood pressure).
DosageformS: tablets 5 and 10 mg; ampoules
limiting the volume ingested, the tamorphosis or renal calculi, have not
2 mL/10mg; liquid 5 mg per teaspoonful (5mL);
been
seen.
Most
late
complaints
are
limitation must remain if weight loss
suppositories 5 and 10 mg.
is to be maintained. Surprisingly, most due to dietary indiscretion, for which
Full prescribing information available on
request.
patients have adjusted easily to eating a price in pain, emesis or ultimate
References: 1. Int. Rec. Med., 170; 469,1957.
very small meals and, having made weight gain is paid.
2. Curr. Ther. Res., 14 (9): 590-598, 1972.
the adjustment, have few side-effects
3. Today's Drugs, Brit. Med. J., 481,1970.
related to overfilling of the pouch. References
4. Antiseptic, 73: 16,1976.
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One antiem etic m ay be all it
to stop nausea in the w a rd

□A naesthesia □ Surgery
□ Chem otherapy □ Radiation therapy
Stemetil rapidly controls nausea in
most hospitalized patients
A single dose of Stemetil usually stops
nausea in just 30-45 minutes,1and keeps
working for up to four hours.

Stemetil helps keep surgical
patients com fortable and alert
Stemetil does not cause excessive sedation,2
so vital signs can be taken without delay. The
mild anxiolytic effect helps keep patients
calm and co-operative.2Stemetil is well
tolerated, and remarkably free from toxic
side effects.34

A dosage form for every need
Ampoules 2 mL/10 mg (i.m./i.v. inf.)
Tablets 5 and 10 mg
Suppositories 5 and 10 mg
Liquid 5 mg/5 mL
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The Diagnostic Dilemma of Renal Angiomyolipoma
The diagnosis of renal angiomyolipoma
has always been difficult to make
preoperatively. When the clinical
and radiologic features are highly
suggestive of an angiomyolipoma, the
surgeon may resort to open renal
frozen-section biopsy in an attempt
to avoid unnecessary radical
nephrectomy. The authors report two
cases of renal angiomyolipoma that
highlight the diagnostic problems
of the tumour and the difficulty in
differentiating it from renal
adenocarcinoma. This is a major
problem for urologists in centres
where facilities for computerized axial
tomography are unavailable.

II a toujours ete difficile d'etablir le
diagnostic d’un angiomyolipome renal
en preoperatoire. Quand le tableau
clinique et radiologique est fortement
evocateur d'un angiomyolipome, le
chirurgien peut avoir recours a
I’examen des coupes en congelation
d’une biopsie a rein ouvert dans une
tentative pour eviter une nephrectomie
radicale inutile. Les auteurs decrivent
deux cas d’angiomyolipome renal
qui mettent en evidence les problemes
de diagnostic de cette tumeur et la
difficulty de le differencier d'un
adenocarcinome renal. Ceci constitue
un probleme majeur pour les urologues
qui oeuvrent dans des centres ou la
tomographie axiale transverse sur
ordinateur n’est pas disponible.

Renal angiomyolipoma unassociated
with tuberous sclerosis has always
been difficult to diagnose preoper
atively, although computerized axial
tomography may be the answer to
the problem.1 Some investigators be
lieve that nephrotomograms, excre
tory urograms and arteriograms are
useful in differentiating an angio
myolipoma from an adenocarcino
ma.2,3 However, these investigations
are not diagnostic and even in cases
with all the characteristics of angio
myolipoma an open frozen-section re
nal biopsy has been advocated to con
firm the diagnosis and thus avoid
radical surgery.4
We describe two cases that high
light how closely the clinical and
radiologic features of angiomyolip
oma mimic those of adenocarcinoma.
We also point out the pitfalls asso
ciated with frozen-section biopsy.
One patient, a young woman with all
the characteristics of an angiomyo
lipoma, turned out to have a renal
adenocarcinoma; the other, an older
woman with all the features of a
renal adenocarcinoma in a solitary
kidney, in fact had an angiomyo
lipoma.

tion and a small neovascular area in the
lower portion (Fig. 2). Tiny aneurysmal
dilatations were also present.
A diagnosis of angiomyolipoma was
made, but the remote possibility that it
was a renal cell carcinoma with hemor
rhage was kept in mind. Using a transperitoneal incision we carefully isolated
the kidney and took a wedge biopsy
specimen. The frozen-section specimen
was interpreted as angiomyolipoma so

FIG. 1—Tomographic cut of ex
cretory urogram shows mass in upper
pole of right kidney, displacing calyces
downwards, and radiolucent area within
mass.

Case Reports

Case 1
A 24-year-old woman had a sudden
severe pain in the right flank associated
with nausea and vomiting. There were
no urinary tract symptoms. On examina
tion a tender, firm mass was found in
the right kidney. Her blood pressure was
From the department of surgery
normal and routine hematologic studies
(urology), Memorial University of
gave normal results. Urinalysis revealed
Newfoundland, Health Sciences Centre
and Grace General Hospital, St. John’s, 2 to 3 erythrocytes and 0 to 1 leukocyte
per high power field. The excretory uro
Nfld.
gram
with nephrotomograms showed a
Presented at the annual meeting
well-demarcated
mass in the upper pole
of the Canadian Urological Association, of the right kidney
with areas of radioOttawa, Ont., June 13—17, 1982
lucency within the mass (Fig. 1). Ultra
Accepted for publication Aug. 20, 1982 sonography confirmed that the mass was
solid. A flush renal arteriogram showed
Reprint requests to: Dr. V. Srinivas,
a double right renal artery with the up
Department of urology, Memorial
per artery supplying the mass. Selective
Sloan-Kettering Cancer Center, 1275
studies revealed that the mass comprised
York Ave., New York, N Y 10021,
a large avascular area in the upper por
USA
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FIG. 2—Large avascular tumour with
small area of neovascularity in its lower
portion is seen on selective right renal
arteriogram.
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an upper pole partial nephrectomy was
performed. The permanent histologic
section revealed that the tumour was a
necrotic renal cell carcinoma so the pa
tient underwent a radical right nephrec
tomy 1 week later.

Case 2
A 65-year-old woman complained that
she had had severe pain of acute onset
in the left flank for 2 weeks. There was
no associated hematuria or fever but
she had felt nauseous and lost both
appetite and weight during this period.
She had undergone a right nephrectomy
17 years earlier for a staghorn calculus.
A large renal mass that was firm and
not tender was palpable in the left flank.
Routine blood examinations gave nor-

FIG. 5—Gross specimen shows large
solid tumour arising from lower pole of
kidney, with two separate satellite no
dules near upper pole (arrow).
Fig. 3b

mal results. Urinalysis revealed 2 to 3
erythrocytes and 1 to 2 leukocytes per
high power field.
The preliminary excretory urogram
did not reveal any calculi or radiolucent
fatty areas (Fig. 3a), but on the late
film a large mass was seen, arising
from the lower pole of the left kidney,
distorting the pelvicalyceal system and
displacing the ureter (Fig. 3b). Ultra
sonography was not helpful except in
confirming that the mass was solid.
The flush arteriogram showed cephalic
displacement of the renal artery by the
mass and selective left renal arterio
graphy revealed extensive neovascularity
consistent with a malignant tumour in
the lower pole (Fig. 4).
A clinical diagnosis of left renal ade
nocarcinoma was made and it was de
cided to attempt a partial nephrectomy
in this solitary kidney.
At operation, in addition to the large
lower pole tumour, small satellite no
dules were found in the upper pole
(Fig. 5). The frozen-section biopsy speci
men of a satellite nodule was difficult
to interpret but the pathologist believed
that it showed malignant metastases
from the lower pole tumour. Because
there was no tumour-free salvageable
kidney, a nephrectomy was performed.
The patient did well postoperatively and
was put on long-term hemodialysis.
The final histologic diagnosis was angiomyolipoma with the characteristic
components of adipose tissue, smooth
muscle and blood vessels. There was no
evidence of malignant tissue in the tu
mour (Fig. 6).

Discussion
in

Renal angiomyolipoma is present
80 % of patients with tuberous

FIG. 3—(a) Preliminary excretory
urogram shows no radiolucency over left
renal mass; (b) 25-minute film shows
large mass in lower pole, causing marked
pelvicalyceal distortion and partial com
pression of ureter.

FIG. 4—Selective left renal arterio
gram demonstrates extension neovascu
larity over mass and renal hilum.

FIG. 6— Microscopic appearance shows areas of thick-walled blood vessels,
smooth muscle fibres and adipose tissue characteristic of angiomyolipoma (hema
toxylin and eosin, reduced by 22% from X125).
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sclerosis and should be suspected
when patients with tuberous sclerosis
present with a renal mass. 5 However,
most symptomatic renal angiomyolipomas occur in women without tu
berous sclerosis. These patients often
present with acute, severe flank pain6
with either a tender palpable mass
or only tenderness in the lumbar re
gion. Occasionally, the bleeding can
be so severe that the patient has
acute anemia and intense pain, and
the situation is an emergency. Gross
hematuria as the chief complaint is
relatively uncommon since the tu
mour does not infiltrate the renal
parenchyma but grows by expansion. 7
Angiomyolipoma mimics renal ade
nocarcinoma so closely that arriving
at a correct diagnosis preoperatively
is difficult. 8 Various radiologic pro
cedures are said to be helpful in dif
ferentiating these two entities. The
demonstration of radiolucency in the
scout film is common with angiomyolipomas and uncommon with malig
nant renal lesions. Tomographic cuts
of all scout films might help in
identifying these radiolucent areas . 2
Some investigators claim that in
angiomyolipoma the angiographic
studies show a well-organized arte
riolar network within the tumour, a
late whorled appearance and often
sharp tumour margins, whereas in
malignant renal masses the tumour
appears disorganized with multiple
arteriovenous fistulas and indistinct
margins. 9 Others believe that a malig
nant tumour cannot be excluded angiographically since there is an over
lapping spectrum of angiographic
changes and no vasoconstriction ap
pears with epinephrine in either of
these conditions. 10 Recent reports
suggest that the ultrasonographic and
computerized tomographic images
produced by renal angiomyolipoma
are characteristic and this should re
solve the diagnostic dilemma. 11
In centres that do not have facilities
for computerized axial tomography,
the correct diagnosis is difficult to
make clinically and in highly sugges
tive cases a surgeon might risk taking
a biopsy specimen of the tumour in
the hope of avoiding radical surgery.
This is highlighted by our first case
in which the young woman had all
the clinical and radiologic features
of angiomyolipoma, leading us to
perform a partial nephrectomy after
confirmation by frozen-section biop
sy. However, when the permanent
section showed that the tumour was
a renal cell carcinoma the patient
had to undergo a salvage nephrec
tomy; only long-term follow-up will

tell how much the tumour spillage
will affect the prognosis.
Our second case reveals how close
ly an angiomyolipoma can mimic a
renal adenocarcinoma. Even frozensection biopsy was not helpful in dis
tinguishing between the two condi
tions.
Our two cases stress the fact that
there is no sure way of differentiating
an angiomyolipoma from an adeno
carcinoma. Until a readily available
method is found to distinguish def
initely between these two conditions,,
a urologist might be well advised to
treat all these patients radically and
not put too much faith in frozen-sec
tion biopsies or the other clinical and
radiologic features.
We thank Mrs. Cathy Breen for her
secretarial assistance.
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Delayed Post-traumatic Pneumopericardium
Producing Acute Cardiac Tamponade

1
1

Cardiac tamponade is a well-known
result of fluid collection within the
pericardial sac. That air in the
pericardial sac can produce a similar
clinical picture is not so well known.
The author describes the case of a
38-year-old patient with acute cardiac
tamponade produced by air within
the pericardial sac after trauma.
La tamponnade cardiaque est une
consequence bien connue de
■'accumulation de liquide dans le sac
fibreux pericardique. Ce qui est moins
connu, c’est que de I’air dans le
pericarde fibreux peut produire un
tableau clinique similaire. L'auteur
decrit le cas d'un patient de
38 ans qui souffrait d'une tamponnade
cardiaque provoquee par la presence
d’air dans le sac fibreux pericardique
a la suite d’un traumatisme.

ing (Fig. 1). On day 6 the patient sud
denly became confused, disoriented and
cyanotic. He deteriorated rapidly and
was taken immediately to the intensive
care unit where the arterial oxygen
tension was found to be 29 mm Hg. He
had marked pulsus paradoxus and rapidly
became pulseless and unresponsive. The
chest roentgenogram just before this
event showed a large pneumopericardium
(Fig. 2). A subxiphoid catheter released
a large amount of air under pressure.
This produced immediate clinical and
hemodynamic improvement. The tube was
removed 2 days later and the patient
had no further chest problems.
Discussion

Pneumopericardium is an uncom-

Pneumopericardium is an uncommon
complication of chest injury and car
diac tamponade secondary to the ac
cumulation of air in the pericardial
sac is rare. Because of this, the fol
lowing case report is of interest.
Case Report
A 38-year-old man was admitted with
a 2.5-cm stab wound in the parasternal
area of the right anterior chest wall
medial to the nipple. He was unresponsive
and hypotensive. A chest tube was in
serted and a large volume of blood and
air was evacuated. The patient was
intubated, ventilated and further resus
citated. He was well the next day and
was extubated. The chest tube was re
moved on day 3 after a chest roent
genogram appeared satisfactory.
The patient remained clinically well
but a chest roentgenogram on day 4
showed a small pneumopericardium and
the right lung contusion which was clearFrom the division of cardiothoracic
surgery, Hotel Dieu Hospital,
Kingston, Ont.
Accepted for publication Mar. 22, 1982
Reprint requests to: Dr. R.B. Lynn,
Professor of surgery, Richardson House,
102 Stuart St., Queen’s University,
Kingston, Ont. K7L 2V6
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FIG. 1— Four days after admission
small pneumopericardium can be seen.

mon problem and most reported cases
follow trauma with perforation of the
pericardial sac from the outside.1,2 It
may also follow closed chest injury
and it is suggested that the air tracks
interstitially along the perivascular
sheaths of the pulmonary vessels into
the pericardial sac. In our patient this
may have been the mechanism or per
haps the knife had transgressed the
lung tissue and made a small hole in
the pericardial sac at the same time.
When the chest tube was removed
there was Still a small air leak into
the pericardial sac.
In none of the cases reported in the
literature was there any evidence of
impaired circulation, so in most in
stances a conservative approach can
be adopted.1,2 In our patient, however,
all the clinical and hemodynamic find
ings of acute cardiac compression de
veloped and were only reversed by the
release of air under tension from the
pericardial sac. It is, therefore, im
portant to realize that the sudden ac
cumulation of air in the pericardial
sac can produce acute pericardial tam
ponade as surely as can the sudden
accumulation of fluid or blood. We
suggest that any patient who shows
air in the pericardial sac should be
closely monitored for impairment of
diastolic filling and with any sugges
tion that intrapericardial pressure is
rising, appropriate measures be taken
to decompress the heart.

r
y

v
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i

Conclusions

Post-traumatic pneumopericardium
producing cardiac tamponade is a rare
complication of chest injury. Any pa
tient with air in the pericardial sac
should be closely monitored for signs
of cardiac compression.
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Traumatic Subarachnoid-Mediastinal Fistula
Mimicking a Ruptured Aorta

►
y

■

A 35-year-old man, injured in an
automobile accident, was found to
have a subarachnoid-mediastinal
fistula that mimicked a ruptured aorta.
Of 16 reported cases of traumatic
subarachnoid-mediastinal fistula, this
is only the third in which the
fistulous communication was with the
extrapleural space only.
The possibility of subarachnoidmediastinal fistula, although rare,
should be entertained in injuries to
the thoracocervical spine when
neurologic symptoms are present.
On a decouvert chez un homme de
35 ans, blesse dans un accident
de la route, une fistule mediastinosous-arachnoidienne qui donnait
I'impression d'une rupture de I'aorte.
Des 16 cas connus de fistule
mediastino-sous-arachnoi'dienne, il
s'agit du 3e cas seulement de
communication fistuleuse avec
i'espace extrapleural uniquement.
Bien que les fistules mediastinosous-arachnoi'diennes soient rares,
cette possibility doit etre gardee a
I’esprit devant une lesion de la colonne
thoraco-cervicale avec symptomes
neurologiques.

1

i *
►

Only 15 cases of traumatic subarach
noid-mediastinal pleural fistula have
been reported to date. This rare en
tity should be suspected in the pres
ence of a widened mediastinum or a
pleural effusion after a spinal injury.
The traum a may be of any kind, but
is usually direct (e.g., gunshot wound)
or involves severe flexion-extension in
the thoracocervical area. We report
a 16th case in which the signs closely
mimicked those of a traumatic rup
tured aorta.
v

>
►

>
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Case Report
A 35-year-old man was a driver in a
head-on automobile collision. He was
conscious on his arrival at the NotreDame Hospital. There were a few minor
facial lacerations and multiple anterior
chest contusions. There was a flaccid
paralysis of the lower limbs with anes
thesia uelow the level of T3-4. The blood
pressure was 80/40 mm Hg and pulse
rate 88 beats/min. The blood pressure
rose to 130/80 mm Hg after infusion
of 2800 ml of solute and three units of
plasmanate.
Laboratory investigations gave the fol
lowing values: hemoglobin 12 g/dl, he
matocrit 36.3%, serum glutamic oxalo
acetic transaminase 114 U /l (normal
range from 0 to 40 U/l), glutamic
pyruvic transaminase 82 U/l (normal
range from 0 to 40 U/l), lactic de
hydrogenase 383 U /l (normal range
from 115 to 225 U/l), 7 -glutamyl trans
ferase 205 U /l (normal range from 0 to
40 U/l), creatine phosphokinase greater
than 1200 U /l (normal range from 0 to
175 U/l). Serum electrolyte values were
within normal limits. The electrocardio
gram showed changes compatible with
a cardiac contusion.
Peritoneal lavage yielded pink fluid,
but abdominal aortography gave normal
findings. A retroperitoneal hemorrhage
was postulated.
A chest roentgenogram (Fig. 1)
showed bilateral widening of the medi
astinum with right-sided tracheal devia
tion, lowering of the left main-stem
bronchus, a left apical cap, silhouetting
of the aortic knob and an essentially un
displaced fracture of the posterolateral
aspect of the third rib on the left. There
was no evidence of pleural effusion.
Roentgenography after a barium swallow
gave normal results. An arch aortogram
appeared normal.
Myelography showed smooth, unob
structed flow of the contrast column up
to the level of T2-3 where moderate
cord edema was noted. Subsequently,
there was extravasation of contrast ma
terial into the extradural space and into
the left mediastinum (Fig. 2). There was
flow cephalad to T2. Tomograms of the
affected thoracic spine area were normal.
The patient was treated conservative
ly. He remained paralysed. The appear
ance of the mediastinum gradually re

verted to normal over a period of about
2 weeks.
Discussion
A widened mediastinum following
traum a always suggests the possibility
of a ruptured aorta, which should be
ruled out. In the absence of a rup
tured aorta, widening is usually due
to venous bleeding.
In the presence of neurologic find
ings equivalent to cord transection-,
even in the absence of bony traum a,
the possibility of a subarachnoidmediastinal fistula should be invest
igated.
Thirteen cases of subarachnoidpleural fistula have been reported but
only two of subarachnoid-m ediastinal

FIG. 1—Admission
roentgenogram
shows findings suggestive of ruptured
aorta.

FIG. 2— Myelogram shows extravasated contrast material in left mediastin
um and apex (extrapleural space).
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Table 1-Data on the 16 Reported Cases of Traumatic Subarachnoid-Mediastinal Fistula

yr

Sex

Milloy and associates, 19593
Wilson and Jumer, 19624

19
28

M
M

Overton and associates, 1966s

22

F

Bramwit and Schmelka, 1967®

42

F

Site

Injury, findings

Cantu, 1971s
Ozer and associates, 1972s
Higgins and Mulder, 1972’°

15
14
7

F
F
M

Ryttman, 1973"

61

M

Epstein and Epstein, 1974’

19

F

T7, left pleural space
Thoracoabdominal gunshot wound
T8, right pleural space
Car accident, fracture seventh
rib on right, right
hemothorax, fracture T8
T7, left pleural space
Car accident, fracture seventh
rib on left, fracture T6 and T7
Gunshot wound, left pneumothorax, T8, right pleural space
fracture T7
T3, right pleural space
Fall, four floors against fence,
right pleural effusion
T4, right pleural space
Car accident, fracture T4
T2-3, left pleural space
Gunshot wound
T2-3, bilateral pleural
Struck by car, bilateral
pleural effusions
space
T1-5, right pleural space
Intrathoracic meningocele in
patient with neurofibromatosis;
spontaneous rupture
C7-T1, right extrapleural
Motorcycle accident

Rocha Campos and associates,
197412
Labadie and associates, 1977'3

5

M

Car accident

43

M

Right upper lobectomy

DePinto and associates, 19782

5

F

Frantz and Battaglini, 1980"
Beutel and associates, !9801S

64
27

F
M

Cousineau and associates,

35

M

Car accident, cord transection
at T1, widened mediastinum
Surgery (left thoracotomy)
Gunshot wound, right sided
extrapleural mass, fracture
T7 and T8
Car accident, fracture third
rib on left, left apical
cap, widened mediastinum

Zilkha and associates, 19707

4'fe

M

Diagnosis
made by

Neurologic
deficit

Age,
Author

Below T10
Below 17

Surgery
Oil myelography

Paraparesis

Oil myelography

Below T7

Oil myelography

Below T3

Oil myelography

Below T5
Below T3
Below T3

Oil myelography
Oil myelography
Surgery

None (shoulder
pain, dyspnea)

RIHSA myelography

Below C5-6

Oil myelography

T4, right and left pleural Below T5
Oil myelography
space
None: postural
Ytterbium-DTPA
T4, right pleural space
headache 1 mo
myelography
postop
(negative)
Oil myelography
T1, right pleural space,
Below T1
mediastinum
Surgery
None; headache
T4, left pleural space
RIHSA myelography
17-8, right extrapleural
Below T7-8
space
T3, left extrapleural
space, mediastinum

Oil myelography

Below T3

RIH SA = radioiodinated human serum albumin, DTPA = diethylenetriamine pentacetic acid.

fistula.1,2 All patients had serious
neurologic involvement. Previously
described radiologic findings include,
in order of frequency: pleural effu
sion,2'14 bony trauma,3'9'12 extrapleural
fluid1’15 and widened mediastinum.2
Our patient had the least common
signs, a widened mediastinum and
extrapleural fluid ("pleural cap"), but
also demonstrated lowering of the left
main-stem bronchus, tracheal devia
tion to the right and silhouetting of
the aortic knob, thus mimicking a
ruptured aorta.
Proper investigation should include
aortic arch angiography in addition to
plain films. Oil myelography has been
used traditionally but radionuclide
myelography (with radioiodinated hu
man serum albumin or ytterbium and
diethylenetriamine pentacetic acid)
was used three times11’13’15 and proved
superior in one case13 in which oil
myelography gave what appeared to
be normal results.
The fistula is always caused by
trauma, direct (surgical or due to gun
shot wound) or indirect (severe flex
ion-extension injury usually occurring
in motor vehicle accidents), except for
64

one reported case of spontaneous rup
ture of an intrathoracic meningocele
in a patient with neurofibromatosis.11
A tear in the meninges occurs and
there is extravasation of cerebrospinal
fluid into the extradural, mediastinal
or pleural spaces, or into all three.
The involved area is usually the upper
thoracic spine, although cases have
occurred at all levels between C7 and
T8 (Table I).

Conclusion
The diagnosis of a fistulous com
munication between the subarachnoid
space and the mediastinum or the
pleura, or both, should be considered
in either direct or indirect injuries of
thoracocervical spine in a patient with
neurologic symptoms.
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anti-herpes therapy for:
□ Sufferers o f initial
herpes genitalis
□ Immunocompromised
patients with
nonlife- threatening
cutaneous herpes
simplex infections

I

In a number of double-blind, placebocontrolled studies,1ZO VIRAX has demonstrated
an unprecedented efficacy, selectivity and safety
profile. ZOVIRAX provided normal patients with
initial herpes genitalis and immunocompromised
patients with herpes genitalis or herpes labialis
with prompt, effective relief from the common
symptoms of herpes infections.

ZOVIRAX-treated patients become
pain-free faster
ZO V IR A X can significantly reduce the pain
caused by the blister-like sores associated with
herpes infections. (For example, in clinical
studies involving male patients with initial herpes
genitalis, 88 % of ZOVIRAX-treated patients, as
compared to 45 % for the placebo group, were
pain-free by day 7.)
Similarly, impressive results were reported
with immunocompromised patients— 100% of
ZOVIRAX-treated patients were pain-free by day
23, whereas only 70 % of the placebo group were
pain-free within the same period.

ZOVIRAX-treated patients become
virus-free faster
ZO V IR A X helps stop viral shedding (the
active, infectious state of the virus) by effectively
blocking the replication mechanism of the virus.
This is a particularly important point since
blocking viral replication is the first step in the
healing process.

ZOVIRAX-treated patients experience
few compromising side effects
In extensive controlled clinical studies,
ZO VIRAX therapy proved highly efficacious
without causing any significant side effects. More
placebo patients experienced transient adverse
reactions of mild pain, including burning or
stinging, than ZO V IR A X patients (31.1 % for
placebo; 28.3 % for ZO VIRAX).

ZOVIRAX-treated patients heal faster
,
►
,

ZO VIRAX speeds the healing of herpes
lesions, especially if therapy is started at the
earliest possible moment. In normal women with
initial herpes genitalis treated 6x per day, 86% of
Z O V IR A X patients were healed by day 12 (only
25% of placebo patients were healed within this

WELLCOME MEDICAL DIVISION
BURROUGHS WELLCOME INC.
KIRKLAND. QUE.

ZOVIRAX is highly effective... because
it’s highly selective
The way ZOVIRAX works is the reason it
works so well.
ZOVIRAX is highly active in infected cells
and virtually inactive in healthy cells. In fact,
this unique selectivity of ZOVIRAX is most
dramatically evidenced by in vitro data which
show ZOVIRAX to be 3,000 times more active in
the herpes-infected cell than in the normal cell.
Once it is preferentially taken up and
selectively converted to its active form by the
infected cell, ZOVIRAX interferes with the
reproductive process of the virus, effectively
stopping replication and ending the contagion
period so that the process of healing can begin.
Reference:
1. D ata o n file. BURROUGH S WELLCOM E INC

ZOVIRAX

ACYCLOVIR OINTMENT 5%

ANTIVIRAL AGENT
ACTIONS: ZOVIRAX (acyclovir), an acyclic nucleoside analog, is a substrate specific
for herpesvirus-specified thym idine kinase. It inhibits replication of these viruses.
Normal cellular thymidine kinase does not effectively utilize acyclovir as a substrate.
Herpesvirus-specified thym idine kinase transforms acyclovir to its monophosphate
which is then transformed by cellular enzymes to acyclovir diphosphate and acyclovir
triphosphate. Acyclovir triphosphate is both an inhibitor of, and a substrate for.
herpesvirus-specified DNA polymerase. Although the cellular «-DNA polymerase in
infected cells may also be inhibited by acyclovir triphosphate, this occurs only at
concentrations of acyclovir triphosphate which are higher than those which inhibit
the herpesvirus-specified DNA polymerase. Acyclovir is preferentially taken up and
selectively converted to its active form by herpesvirus-infected cells. Thus, acyclovir
has a very much lower toxic potential for normal uninfected cells because: 1) less is
taken up; 2) less is converted to the active form: 3) cellular a-DNA polymerase has a
lower a ffin ity for the active form of the drug.
INDICATIONS AND CLINICAL USE: ZOVIRAX Ointment 5% is indicated for the
management of initial episodes of genital herpes simplex infections. It is also indicated
in the management of nonlife-threatening cutaneous herpes simplex virus infections in
immunocompromised patients. The prophylactic use o f this preparation has not been
established.
In genital herpes, appropriate examinations should be performed to rule out other
sexually transmitted diseases.
These indications are based on the results o f a number of double-blind, placebocontrolled studies which examined changes in virus excretion, healing of lesions and
relief o f pain. Because of the wide biological variations inherent in herpes simplex
infections, the following summary is presented merely to illustrate the spectrum of
responses observed to date. As in the treatment of any infectious disease, the best
response may be expected when therapy is begun at the earliest possible moment.
In immunocompromised patients, 93% were virus negative after 5 days o f topical
ZOVIRAX therapy, whereas only 35% o f placebo recipients were virus negative at the

same time. In patients with herpes labialis, there was a significantly greater decrease in
the amount of virus excreted after one day o f therapy in those receiving ZOVIRAX within
8 hours o f the onset of cold sores when compared to identically treated placebo
recipients.
Because complete re-epithelialization o f herpes-disrupted integument necessitates
recruitment o f several complex repair mechanisms, the physician should be aware that
the disappearance of visible lesions is somewhat variable and will occur later than the
cessation of virus shedding. A ll immunocompromised patients who received topical
ZOVIRAX had healed their lesions 23 days after the initiation of a 10-day course of
therapy; 75% o f placebo patients had healed lesions at that point. Some placebo
patients continued to have visible lesions for more than 30 days.
Pain associated with herpes infections is highly variable in frequency and intensity.
One hundred percent o f the ZOVIRAX-treated immunocompromised patients were pamfree by day 23 versus 70% o f placebo-treated patients.
Whereas cutaneous lesions associated with herpes simplex infections are often
pathognomonic. Tzanck smears prepared from lesion exudate or scrapings may assist in
the diagnosis. r Positive cultures for herpes simplex virus offer the only absolute means
for confirmation o f the diagnosis.
CONTRAINDICATIONS: ZOVIRAX Ointm ent 5% is contraindicated for patients who
develop hypersensitivity or chemical intolerance to any of the components of the
formulation, such as polyethylene glycol.
WARNINGS: ZOVIRAX Ointm ent 5% is intended for topical use only and should not
be used in the eye or on mucous membranes.
PRECAUTIONS: The recommended dosage, frequency of application and duration of
treatment of ZOVIRAX Ointm ent 5% should not be exceeded (see DOSAGE AND
ADMINISTRATION).
It is not known whether acyclovir is excreted in human milk. Because many drugs
are excreted in human m ilk, caution should be exercised when ZOVIRAX is
administered to a nursing mother.
All animal studies carried out to date on reproduction and teratology have been
negative. However, since animal reproduction studies are not always predictive of
human response, ZOVIRAX Ointm ent 5% should be used during pregnancy only if the
physician feels the benefit w ill outweigh the possible harm to the fetus.
Safety of use of ZOVIRAX Ointm ent 5% in children has not been established.
There exist no data, at this tim e, which demonstrate that the use of ZOVIRAX
Ointment 5% w ill prevent transmission of infection to other persons.
Since most cutaneous herpes simplex virus infections result from reactivation of
latent virus, it is unlikely that ZOVIRAX Ointm ent 5% will prevent recurrence of
infections when applied in the absence of signs and symptoms. ZOVIRAX Ointment
5% should not be applied in an attem pt to prevent recurrences: application should
commence only at the earliest prodromal sign of disease onset.
Although clinically significant viral resistance associated with the use of ZOVIRAX
Ointment 5% has not been observed, this possibility exists.
ADVERSE REACTIONS: Because ulcerated genital lesions are characteristically
tender and sensitive to any contact or m anipulation, patients may experience
discomfort upon application of ointm ent. In the controlled clinical trials, mild pain
(including transient burning and stinging) was reported by 103 (28.3% ) of 364
patients treated with ZOVIRAX Ointment 5% and by 115 (31.1%) of 370 patients
treated with placebo; treatm ent was discontinued in 2 of these patients. Other local
reactions among acyclovir-treated patients included pruritus in 15 (4.1%), rash in 1
(0.3% ) and vulvitis in 1 (0.3 % ). Among the placebo-treated patients, pruritus was
reported by 17 (4.6% ) and rash by 1 (0.3% ).
In all studies, there was no significant difference between the drug and placebo
group in the rate or type of reported adverse reactions.
SYMPTOMS AND TREATMENT OF OVERDOSAGE: Overdosage by topical application
of ZOVIRAX Ointment 5% is unlikely because of lim ited transcutaneous absorption.
DOSAGE AND ADMINISTRATION: Apply ZOVIRAX Ointment 5% liberally to the
affected area 4 to 6 times daily for up to 10 days. A sufficient quantity of ointment
should be applied to adequately cover all lesions. A finger cot or rubber glove should
be used while applying ZOVIRAX in order to prevent: (1) autoinoculation of other
body sites or (2) transmission of infection to other persons. Therapy should be
initiated as early as possible following onset of signs and symptoms.
AVAILABILITY: ZOVIRAX Ointm ent 5% is available in tubes of 15 g. Each gram
contains 50 mg acyclovir in a polyethylene glycol base. ZOVIRAX Ointment 5% is for
topical administration.
Product Monograph available on request.
REFERENCE: 1. N aibZM , NahmiasAJ, Josey WE: Relation of cytohistopathology of
genital herpesvirus infection to cervical anaplasia. Cancer Res 33:1452-63, 1973.
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Insertion of the Intra-aortic Balloon through
the Ascending Aorta and Its
Removal under Local Anesthesia
r
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Recent experience indicates that the
intra-aortic balloon catheter, which is
commonly inserted percutaneously
into a femoral artery, can be inserted
into the ascending aorta, despite
lack of space because of the presence
of the aortic cannula and coronary
artery bypass grafts. Insertion is
simple and removal of the balloon
catheter is carried out under local
anesthesia without opening the
sternum.
Une experience recente indique
que le catheter a ballonnet intraaortique qui est habituellement
introduit dans I'artere femorale par
voie percutanee, peut etre insere
dans I'aorte ascendante, malgre le
peu d'espace laisse par la canule
aortique et les pontages aortocoronariens. Cette insertion est simple
et I’enlevement du catheter a
ballonnet se fait sous anesthesie
locale, sans ouvrir le sternum.

During triple-vessel aortocoronary ar
tery bypass grafting, a 69-year-old
woman sustained a large infarction of
the anterior wall of the myocardium
and could not be weaned from bypass.
Attempts to insert the intra-aortic bal
loon via the femoral arteries failed
because there was severe peripheral
vascular disease. Because of lack of
space in a small ascending aorta, in
which there were already three sa
phenous vein grafts and a no. 16
Morris aortic cannula (Fig. 1), the
Seldinger technique was used to insert
the balloon, which is commonly in
serted percutaneously. The technique
described allows removal under local
anesthesia.
From the departments of surgery,
Queen’s University, Kingston, Ont. and
McGill University, Montreal, PQ
Supported hy Ontario Heart Foundation
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Technique

While the patient was on full by
pass, a guide wire was passed through
a 14-gauge needle into the lateral wall
of the ascending aorta. A Percor ob
turator and sheath (Datascope Corp.,
Paramus, NJ) were then passed into
the aorta with the help of the guide
wire. A Datascope Percor balloon
catheter was then inserted by way of
the sheath into the ascending aorta,
the sheath was removed, and position
of the balloon catheter in the descend
ing thoracic aorta was confirmed by
finger palpation. Bleeding at the entry
point of the balloon catheter in the
aorta was minimal despite full hepa
rinization. A no. 14 woven graft was
then sutured around the aorta at the
entry point of the balloon catheter
using superficial sutures of 4-0 Prolene. The woven graft was then tied
snugly around the tubing under the
skin at the lower end of the incision,
near the xiphoid (Fig. 1). The intra
aortic balloon was removed under lo
cal anesthesia 2 days later by reopen
ing the lower part of the skin incision
and stapling the end of the graft.

Discussion

A recent report1 demonstrated the
percutaneous technique of inserting
the intra-aortic balloon catheter into
the ascending aorta. Its removal, how
ever, required general anesthesia and
sternotomy. In the discussion, the au
thors point out that, because of the
possibility of clot forming around the
balloon catheter, the head vessels were
temporarily snared at the time the
catheter was removed. Our technique
allows removal of the balloon catheter
by a minor procedure under local
anesthesia. This is important since
patients who have low output at the
time of weaning from bypass and who
require intra-aortic balloon-pump sup
port, are poor risks for a second pro
cedure done under general anesthesia.
Our patient had sustained a large anteterior wall myocardial infarction and
the risks of general anesthesia were
substantial.
The technique of inserting the intra
aortic balloon catheter into the as
cending aorta through a graft is not
new.2,3 What is new is the use of the
Seldinger technique to insert a balloon
catheter that is designed for cannulation of the femoral artery. Contrary
to the report of Bonchek and Olinger,1
the use of a graft to allow removal
of the catheter under local anesthesia
appears to be simple, is not timeconsuming, the patient can be assisted
immediately after insertion of the bal
loon, clots do not form at the cannulation site and, most important of all,
removal of the catheter does not re
quire general anesthesia.
References
1. B o n c h e k LT, O l in g e r G N : D irect ascending

F IG . 1— Schematic diagram showing
insertion of intra-aortic balloon through
ascending aorta. Note Dacron graft that
has been sutured to aorta and around
intra-aortic balloon tubing, and brought
out to xiphoid region. This allows re
moval of balloon under local anesthesia
without sternotomy.
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Effect of Morphine and Butorphanol
on Gallbladder Emptying
In the search for the most appropriate
analgesic for patients with biliary
tract and pancreatic pain, the authors
compared the effect of morphine
and the opiate agonist-antagonist
butorphanol on gallbladder contraction
and emptying stimulated by cholecystokinin octapeptide. Morphine
markedly inhibited gallbladder
emptying while butorphanol only
slightly delayed it. Compared with
morphine, the effect of butorphanol
was minimal; the latter, therefore,
seems to be a suitable analgesic for
the treatment of pain of biliary tract
or pancreatic origin.
A la recherche de I’analgesique le
plus approprie pour les patients qui
ont des douleurs provenant des voies
biliaires et du pancreas, les auteurs
ont compare les effets de la morphine
et du butorphanol, un opiace
agoniste-antagoniste, sur la contraction
et la vidange de la vesicule biliaire
stimulees par I’octapeptide
cholecystokinine. La morphine inhibait
sensiblement la vidange de la vesicule
biliaire alors que le butorphanol ne
faisait que la retarder legerement.
En comparaison avec la morphine,
I'effet du butorphanol etait minime;
ce dernier semble done etre un
analgesique adequat pour traiter la
douleur d'origine biliaire ou
pancreatique.
A variety o f narcotic analgesics are
used to control moderate to severe
biliary and pancreatic pain. The
choice o f analgesic often depends on
the absence o f potentially adverse
drug effects, such as narcotic-induced
spasm o f the sphincter o f Oddi. The
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University of Western Ontario and
Victoria Hospital, London, Ont.
Accepted for publication Sept. 21, 1982
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prominent spasmogenic
effect o f
morphine is well known.1 However,
in animal experiments the opiate
agonist-antagonist butorphanol did not
induce such spasm2,3 and thus has
been recommended for the treatment
o f biliary and pancreatic pain where
drug-induced spasm o f the sphincter
o f Oddi may be harmful. In this study
we examine the effects o f morphine
and butorphanol on gallbladder con
traction and emptying stimulated by
cholecystokinin octapeptide.

Method
Six healthy men, ranging in age
from 24 to 34 years and weighing
from 60 to 80 kg, volunteered for the
study. Informed consent was obtained
from each one and the experimental
protocol was approved by the Univer
sity o f Western Ontario committee on
human experimentation. After an
overnight fast, an intravenous infusion
o f normal saline was established and
the subjects were injected intravenous
ly on separate days first with 5 ml o f
normal saline, then 7.5 mg o f m or
phine or 1.5 mg o f butorphanol (a
dose considered to provide analgesia
equivalent to 7.5 mg o f morphine).
Five minutes after injection o f the
medication, a continuous intravenous
infusion o f cholecystokinin octapep
tide (Kinevac; Squibb Canada Inc.,
Montreal, PQ) was started. The initial
hourly infusion rate was 10 ng/kg.
This rate was increased every 15 min
utes to give subsequent hourly infu
sion rates o f 20, 40, 70, 110 and 160
n g/k g. Gallbladder volume was cal
culated by the method o f Everson
and associates,4 using real time ultra
sonography. The measurements were
made immediately before injection o f
the experimental drugs, immediately
before the cholecystokinin octapep
tide infusion was begun and every
15 minutes thereafter before each
change of infusion rate, and finally
upon completion o f all the studies.
Starting gallbladder volum e in each
case was used as a reference volume

and subsequent volumes were ex
pressed as a percentage o f the start
ing volume (Fig. 1). Statistical anal
ysis was by Student’ s t-test.

*
1
1

Results
Saline
-1

Baseline gallbladder volumes ranged
from 7.4 to 17.8 ml (mean 9.8 ml).
The gallbladders generally were el
liptical. During the control saline
study, gallbladder contraction and
emptying started at a cholecystokinin
octapeptide hourly infusion rate o f
10 n g/kg, continued in a linear fa
shion with increasing infusion rates
and was complete at the infusion
rate o f 70 ng/kg.
Morphine

y

After premedication with morphine
and before infusion, gallbladder vol
ume increased 2 5% on average. Dur
ing the infusion, the gallbladder vol
ume increased further and the organ
assumed a much rounder configura
tion. N o gallbladder emptying oc-

4

i

FIG. 1— Effect o f saline (triangles),
morphine (7.5 mg intravenously) (black
circles) and butorphanol (1.5 mg intra
venously) (white circles) on gallbladder
emptying stimulated by cholecystokinin
octapeptide. At all hourly infusion rates
morphine differed from control values
(p < 0.01). At hourly infusion rates of
40 and 70 n g/kg butorphanol signifi
cantly differed from control value (*p
< 0.01).
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curred, despite further increases in
the cholecystokinin octapeptide in
fusion to a maximum hourly rate of
160 ng/kg.

when given in low doses and a
narcotic antagonist action at higher
doses.7 It is as effective an analgesic
as pentazocine, meperidine or m or
phine when administered in appro
Butorphanol
priate analgesic-equivalent doses and
After premedication with butor is useful in treating moderate to se
phanol there was no change in gall vere acute nonsurgical pain, and as
bladder volume before the cholecysto a pre- and postoperative analgesic.8"10
kinin octapeptide infusion began. Compared with morphine, it produces
Gallbladder emptying started at an more sedation and greater psychoto
hourly infusion rate of 40 ng/kg and mimetic effects; however, these are
proceeded in a linear fashion to com usually seen at higher doses." In our
plete emptying at an hourly rate of study butorphanol was well tolerated,
110 ng/kg. Compared with the con producing only mild sedation and a
trol study, gallbladder emptying was pleasant feeling of euphoria.
delayed at infusion rates of 40 and
Studies on animals, comparing the
70 ng/kg (p < 0.01). There was a effects of morphine and butorphanol
marked and highly significant (p <
on the biliary system, show that both
0.01) difference between the effects low and high doses of morphine pro
of morphine and butorphanol on duce marked increases in biliary pres
gallbladder emptying at all infusion sure. In contrast, analgesic-equivalent
rates from 20 to 160 ng/kg. Both doses of butorphanol elicit little or
butorphanol and morphine induced no increase in biliary pressure and
a pleasant state of euphoria. During have no effect on bile flow or gall
the morphine study, no abdominal bladder emptying.2’3 In our study bu
discomfort was experienced by any torphanol had slight but significant
subject, even at the maximal hourly effects on the human biliary tree;
infusion rate of 160 ng/kg.
however, in comparison with those of
morphine, these effects were minimal.
Discussion
Butorphanol did not significantly
The pronounced effects of mor increase gallbladder volume, suggest
phine on the biliary system are well ing that raised intrabiliary pressure,
known. Morphine causes spasm of produced by morphine, did not occur.
the sphincter of Oddi1 and has been When compared with premedication
reported to reduce gallbladder con with saline, there was a slight delay
traction.5 Within minutes of intra in gallbladder emptying. Morphine,
venous morphine administration, the however, completely inhibited gall
sphincter of Oddi and the lower com bladder emptying.
mon bile duct contract with a re
It would have been interesting to
sultant increase in intraluminal duc compare the effects of butorphanol,
tal pressure that may last from 4 to meperidine, morphine and pentazo
6 hours." In this study gallbladder cine on gallbladder emptying, but our
volume increased substantially fol supply of cholecystokinin octapeptide
lowing the intravenous injection of did not allow this. Thus, we can
morphine. This may reflect increased only conclude that butorphanol, un
intraductal pressure. Choleresis does like morphine, causes little spasm of
not appear to be an important factor, the sphincter of Oddi and, therefore,
as the volume increased within min is a suitable analgesic for the treat
utes of injection and morphine itself ment of biliary tract and pancreatic
is known to decrease choleresis. The pain.
increase in gallbladder volume did
not appear to be due simply to in
hibition of gallbladder contraction, References
because with increasing rates of cho
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NOTICES
Biomechanics
of Trauma Symposium
The 1st international symposium on
biomechanics of trauma will be held
Oct. 20-21, 1983 in San Diego. Cali
fornia. Further information may be
obtained from the Institute for Med
ical Education and Research, 135
Dickinson, San Diego, CA 92103.
Clinical Application
of Hyperbaric Oxygen
The 8th annual conference on the
clinical application of hyperbaric oxy
gen will be held June 8-10, 1983 at
the Memorial Hospital Medical Cen
ter, Center for Health Education,
Long Beach, California.
This clinically oriented conference
will discuss in plenary sessions the
currently accepted uses of hyperbaric
oxygen and will also include original
papers, workshops, sound slides, and
scientific and commercial exhibits.
For more information, contact: Dr.
Michael B. Strauss, Program chair
man, Baromedical department, Mem
orial Hospital Medical Center, 2801
Atlantic Ave., Long Beach, CA
90801-1428, or call (213) 595-3613.
Obstetrical Psychoprophylaxis
The 1st international congress of ob
stetrical psychoprophylaxis will be
held Apr. 24-28, 1983 in Athens,
Greece. Further information may be
obtained from the Secretariat, 10
Loukianou St., Athens 139, Greece.
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As an adjunct to surgery
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FLAGYL 5 0 0
can dram atically reduce
the risk o f antibiotic failure
in anaerobic infections
consistently bactericidal
against virtually all clinically
important anaerobes. In fact, Flagyl
500 Inj. is “ the only com pound...
with consistent bactericidal activity
against anaerobic bacteria, including
B. fragilis.1”
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Comparative efficacy o f 4 antimicrobial agents
against isolates o f Bacteroides in a mouse model
o f sc abscesses

DRUG

Decrease vs.
controlst
(log cfu)

Flagyl 500 Inj.

> 6 .7 + 0 .6

1

Clindamycin

5.0+ 0.6

2

Moxalactam

3.8 ± 0.6

2,3

Cefoxitin

3.5+ 0.5

3

Statistical
analysis*

penetrates
rapidly into colonic tissue, achieving a
significant reduction in B acteroides
content of the colon within one hour.2
Flagyl 500 Inj. is distributed in all
body tissues and fluids, including
abscesses.3,4

+Mice given no antibiotic had mean (± SEM) counts o f
109 9± ®-3cfu per abscess at five days.

concentrates
at bactericidal levels in wound tissue.
In an animal study comparing Flagyl
500 Inj. with clindamycin and
cefoxitin, only Flagyl 500 Inj.
achieved therapeutic concentrations in
both fresh and healing colonic tissue.5

eradicates
pathogens from within the abscess
cavity, achieving significantly greater
reductions in Bacteroides count than
clindamycin or cefoxitin.4

•Results for drugs with the same numerical designation were
not significantly different (P >0.05) by Student’s t- test of
independent means.

Excellent safety profile
Flagyl 500 Inj. is well tolerated, with a
low incidence of side effects.6
Pseudomembranous colitis is unlikely
to occur, as Flagyl 500 Inj. is highly
effective against C. d ifficile,7'8 which is
usually associated with this disease5
Clindamycin and cefoxitin, on the
other hand, show little activity against
C. difficile .7,s
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ACTIONS
Flagyl (metronidazole) is bactericidal against
anaerobic bacteria, it exerts trichomonacidal activity
and is also active against Giardia lamblia and
Entamoeba histolytica. Its exact mechanism of action
has not been entirely determined as yet. It has been
proposed that an intermediate in the reduction of
metronidazole, produced only in anaerobic bacteria
and protozoa is bound to deoxyribonucleic acid and
proteins, and inhibits subsequent nucleic acid
synthesis.

INDICATIONS AND CLINICAL USES
Bacterial Infections: The treatment of serious
anaerobic abdominal infections due to susceptible
anaerobic bacteria, such as Bacteroides fragilis (and
other species o f Bacteroides), Clostridium,
Fusobacterium, Peptococcus, and Peptostreptococcus
species.
Culture and susceptibility studies should be
performed to determine the causative organisms and
their susceptibility to metronidazole. Based on clinical
judgment and anticipated bacteriological findings,
therapy may be started while awaiting the results of
these tests. In mixed aerobic and anaerobic infections,
consideration should be given to the concomitant
administration of an antibiotic appropriate for the
treatment o f the aerobic component of the infection.
(See Warnings).
Flagyl (metronidazole) has also been used in the
treatment of a small number of cases of brain or lung
infections (some with abscesses) caused by anaerobic
bacteria.

CONTRAINDICATIONS
Flagyl (metronidazole) is contraindicated in
patients with a prior history of hypersensitivity to
metronidazole or other nitroimidazole derivatives.
Flagyl should not be administered to patients with
active neurological disorders or a history of blood
dyscrasia, hypothyroidism and hypoadrenalism.

WARNINGS
Flagyl (metronidazole) has no direct activity
against aerobic or facultative anaerobic bacteria. In
patients with mixed aerobic/anaerobic infections,
appropriate concomitant antibiotics active against the
aerobic component should be considered.
Known or previously unrecognized moniliasis may
present more prominent symptoms after treatment
with Flagyl.
Studies in rats and mice have provided some
evidence that metronidazole may cause tumors in
these species when administered orally for a long
period at high doses. The relevance of these findings
in humans is not known.
Severe neurological disturbances (i.e. convulsive
seizures and peripheral neuropathy) have been
reported in patients treated with Flagyl (administered
orally or intravenously). These have been observed
very infrequently.

PRECAUTIONS
Patients taking Flagyl (metronidazole) should be
warned against consuming alcohol, because of a
possible disulfiram-like reaction. For the same
reason, patients receiving Flagyl should not be
administered disulfiram concomitantly.
Transient eosinophilia and leukopenia have been
observed during treatment with Flagyl. Regular total
and differential leukocyte counts are advised if
administration for more than 10 days or a second
course of therapy is considered to be necessary.
Metronidazole crosses the placental barrier.
Although Flagyl has been given to pregnant women
without apparent complication, it is advisable that
oral administration be avoided in pregnant patients
and Flagyl be withheld during the first trimester of
pregnancy. In serious anaerobic infections, if the
administration o f Flagyl to pregnant patients is
considered to be necessary, its use requires that the
potential benefits be weighed against the possible
risks to the fetus.
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Metronidazole is secreted in breast milk in
concentrations similar to those found in plasma.
Intravenous or oral administration of Flagyl should be
avoided in the nursing mother.
Metronidazole has been reported to potentiate the
anticoagulant effect of warfarin resulting in a
prolongation o f prothrombin time. This possible drug
interaction should be considered when Flagyl is
prescribed for patients on this type of anticoagulant
therapy. Clinical experience in children is very limited.
The monitoring o f this group of patients is particularly
important. The safety and effectiveness of intravenous
Flagyl in children has not been established.
A rare case of reversible but profound neurological
deterioration has been reported following a single oral
dose of Flagyl; it is therefore advisable that a patient
taking Flagyl for the first time not be left unattended
for a period of two hours. The appearance of abnormal
neurol>>gic signs demands prompt discontinuation of
Flagyl therapy and, when severe, immediate medical
attention. Gastric lavage may be considered if no
more than two or three hours have elapsed since
administration of the drug.
Treatment with Flagyl should be discontinued if
ataxia or any other symptom of CNS involvement
occurs.
Patients with severe hepatic disease metabolize
metronidazole slowly with resultant accumulation of
metronidazole and its metabolites in the plasma.
Accordingly, for such patients, doses of Flagyl below
those usually recommended should be administered
and with caution. The determination of serum
glutamic oxaloacetic transaminase (SGOT) by the
Technicon SM A 12/60 system in blood samples from
patients receiving Flagyl may give abnormally low
values. This abnormality is artifactual and caused by
the absorption o f metronidazole at the wavelength
where the enzymatic reaction is monitored
spectrophotometrically.

ADVERSE REACTIONS
Gastrointestinal: diarrhea, nausea, vomiting,
anorexia, epigastric distress, dyspepsia, constipation.
Month: furred tongue, dry mouth, unpleasant
metallic taste.
Hematopoietic: transient eosinophilia or
leucopenia.
Derm atologic: rash and pruritus.
Cardiovascular: palpitation and chest pain.
Central Nervous System: convulsive seizures,
peripheral neuropathy, transient ataxia, dizziness,
drowsiness, confusion, insomnia and headache.
Peripheral neuropathies have been reported in a few
patients on moderately high to high-dose prolonged
oral treatment with metronidazole. It would appear
that the occurence is not directly related to the daily
dosage and that an important predisposing factor is
the continuation o f oral and/or I.V. medication for
several weeks or months. Profound neurological
deterioration, within 2 hours after Flagyl
administration has been reported. The occurrence is
not directly related to the dosage level.
MctaboUc: An antithyroid effect has been reported
by some investigators but three different clinical
studies foiled to confirm this.
Local Reactions: Thrombophlebitis has occurred
with I.V. administration.
Other: Proliferation of Candida albicans in the
vagina, vaginal dryness and burning; dysuria;
occasional flushing and headaches, especially with
concomitant ingestion of alcohol; altered taste of
alcoholic beverages. Darkening of the urine has been
reported. This is probably due to a metabolite of
metronidazole and seems to have no clinical
significance.

SYMPTOMS AND TREATMENT OF
OVERDOSAGE
Symptoms
Massive ingestion may produce vomiting and slight
disorientation.
Trsatmsnt
There is no specific antidote. Early gastric lavage
may remove a large amount of the drug; otherwise,
symptomatic treatment.

DOSAGE AND ADMINISTRATION
TREATMENT OF ANAEROBIC
INFECTIONS
Treatment should be initiated by the I.V. route. Oral
medication may be substituted when it is feasible
and/or practical. Duration of therapy depends upon
clinical and bacteriological assessment. Treatment for
seven days should be satisfactory for most patients.
However in cases where infection sites cannot be
drained or which are liable to endogenous
recontamination by anaerobic pathogens, a longer
treatment may be required.

I.V. ADMINISTRATION:
100 mL (500 mg) by intravenous infusion every 8
hours. The injection should be infused intravenously
at the rate of 5 mL per minute.
Flagyl injection is compatible in a volume ratio of
1:5 with normal saline, dextrose-saline, dextrose 5 per
cent w/v or potassium chloride injections (20 mmol
and 40 mmol). It should not be mixed with sodium
lactate injection 5% w/v, or dextrose injection 10%
w/v.

AVAILABILITY
Injection 0.5% w/v in Viaflex* plastic bags of
100 mL (500 mg) for intravenous infusion.
FULL PRODUCT MONOGRAPH AVAILABLE ON
REQUEST.
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Surgical Residency Evaluation by Residents

V

v

A multiple-choice questionnaire was
designed so that surgical residents
could evaluate their residency program.
It was answered anonymously by
344 residents, four times during a
2-year period, at different stages
of training.
The answers were analysed,
comparing individual hospitals and
individual programs within the
department. The weaknesses and
strengths of the department could
be identified by the residents. This
identification of problems has
brought about major changes in the
attitudes of staff surgeons towards
teaching. The authors believe that
the residents' opinions are essential
to amend and improve the quality
of postgraduate education.
Un questionnaire a choix multiples
a ete prepare pour permettre aux
residents en chirurgie d’evaluer leur
programme de formation. Sous le
couvert de I’anonymat, il a ete rempli
par 344 residents, quatre fois durant
une periode de 2 ans, a differents
stades de leur formation.
Les reponses ont ete analysees,
comparant les hopitaux entre eux, et
chacun des programmes a I’interieur
du service. Les forces et les
faiblesses du service ont pu etre
identifies par des residents. Cette
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identification des problemes a amene
des changements majeurs dans
I'attitude des professeurs de chirurgie
face a I'enseignement. Les auteurs
croient que I'opinion des residents
est essentielle pour modifier et
ameliorer la qualite de I'enseignement
de troisieme cycle.

Since 1970, medical training programs
in Canada have been integrated in a
university setting. The teaching of
surgery in many Canadian universities
involves the participation of affiliated
hospitals. This structure provides the
trainee with a variety of clinical set
tings that are not available in a single
university hospital. On the other
hand, this arrangement results in a
lack of uniformity in the quality of
teaching. Because of this disparity,
teaching staff in the department of
surgery at the Universite de Montreal
thought it necessary to obtain the res
idents’ evaluation of the programs in
the different hospitals. We report the
findings of such an evaluation, carried
out during 1976 and 1977.

The questionnaire was given to
each resident at the end of a rotation.
“Le service pedagogique de l’Universite de Montreal”, a university service
devoted to promotion of pedagogic
activities on the campus, was given
the task of handing out the question
naire to all residents, collecting and
analysing the 177 504 answers.
Preparing the Questionnaire

The original questionnaire was
drawn up by a resident, and profes
sional help was sought to validate it,
through the participation of the res
idents and the staff of different hos
pitals. The questionnaire was first
tested on a small group of residents.
Content of the Questionnaire

The final copy of the questionnaire
had 128 multiple-choice questions
divided into three sections: the first
section identifies the facts and the
situation; the second seeks to evaluate
the individual rotation and hospital;
and the third is concerned with the
standard of teaching. There was some
Method
repetition and overlap. The first sec
The residents and staff of six tion consisted of 36 questions estab
hospitals affiliated with the Univer lishing general and factual informa
site de Montreal agreed to participate tion about the resident, his rotation
in a residents’ evaluation of the teach and its organization. The following
ing program. The evaluation consisted are examples of such questions.
• Did you graduate from the Uni
of an anonymous multiple-choice
questionnaire circulated four times versite de Montreal?
• Which rotation have you just
between January 1976 and December
1977 to all residents of the depart completed?
• How much time have you spent
ment of surgery who were rotating in
the different affiliated hospitals. Com in rotation?
• What time of the year is the
puterized analysis of all the answers
was carried out by the authors. No present rotation?
• Did you take any vacation dur
initial or interim findings were re
leased until the final results were ing the rotation?
available.
• At which hospital are you now?
The anonymity of respondents was
• What is the duration of the
strictly respected. It was also agreed present rotation?
• What is your residency level?
that all members of the department,
• Was there a well-identified
including residents, would have access
to the final, cumulative results.
scientific program?
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• Did the staff surgeons attend all
rounds and meetings?
• Was it mandatory for residents
to be present at rounds?
• Was there any mortality-mor
bidity round?
• Was there a journal club?
• Did you participate in any sur
gical research?
• Did you publish during your
rotation?
• Were any audiovisual tech
niques used for teaching purposes?
• Did you have access to an ani
mal laboratory?
• Did you have access to a room
for reading and studying other than
the library?
• Were surgical and technical
textbooks available in the operating
room suite?
• How often did you operate?
• How many outpatient clinics
did you attend?
• How many hours a week did
you study?
The second section of 43 questions
was more an evaluation of the in
dividual rotation and the organization
of the hospital work, the tasks of
residents and surgeons, the planning
of hospital work and relationship with
members of the medical team.
• Was your arrival in the depart
ment of surgery of this hospital well
planned and organized?
• Was the duration of rotation
adequate?
• Did you identify any slack pe
riod?
• Were staff surgeons concerned
about organization of teaching, res
idents’ well-being, patients’ well
being, their relationship with person
nel?
• Was there a sufficient number
of surgeons to carry out all the teach
ing and patient care necessary?
• Were your tasks well planned
and appropriate to your level of
residency?
• Did your responsibilities pro
gress during your rotation?
• Was there enough diversity in
your work?
• Did you have enough autonomy
in your work?
• Did the surgeons teach well?
Did they motivate you?
• Were some surgeons unable to
teach or help you?
• Did you teach younger res
idents?
• Did the staff surgeons teach
during the on-call time?
• Were there enough cases for
teaching purposes?
• Did the surgeons supervise the
work in the operating room?
76

• Did the surgeons press you to
excessive speed in the operating
room?
• Did the senior residents too
often perform operations that could
be handled by junior residents?
• Did the junior residents often
assist the senior?
• Were you considered as cheap
labour?
• What was the general atmos
phere in the hospital?
• How was your relationship with
the surgeons and the rest of the med
ical team?
• Did you find any surgeons
“abusing” the surgical residents?
• What do you consider the res
ponsibility of the senior resident?
The third section evaluated the
teaching program and its different
components. The residents were asked
to evaluate the quality and quantity
of rounds, their work with patients
at the bedside, in the outpatient
clinic, on the ward and finally in the
emergency department. They also
evaluated the time spent on call and
in the operating room with respect
to teaching, answering such questions
as the following.
• Were rounds frequent enough?
• Were rounds of high scientific
quality?
• Did you participate in rounds’
preparation?
• Were surgeons active in prep
aration of rounds?
• Was there enough discussion
during these rounds?
• Did you learn sufficiently?
• Was there sufficient variety and
number of patients?
• Were there too many complex
cases?
• Was admission to the teaching
unit related to the residents’ needs?
• Did you learn anything while
working?
• In the outpatient clinic, was
work pertinent to the educational
goals of your rotation?
• Did you see enough new pa
tients in the outpatient clinic?
• Did you participate in the oper
ative indication?
• Were you well supervised?
• On the ward, could you decide
on the operative indication?
• Did you follow up the patients
you operated on?
• Could you have done the work
by yourself on the ward?
• Were you well supervised?
• In the emergency room, did you
have responsibilities appropriate to
your level of residency?
• Were you considered as cheap
labour?

• Did you learn according to the
teaching objectives?
• During on-call hours, did you
really learn?
• Did you have enough respon
sibility?
• Were you supervised?
• In the operating room, were
you supervised all the time?
• Were you asked to do too
much?
• Did you operate on patients for
whom you had decided the operative
indication?
• Was there enough variety in the
surgical procedures?
• Did you prepare yourself before
operating by reading technical books?
Findings

During 1976 and 1977, question
naires were answered by 344 residents
at four different periods of their
training. Of these, 25% were res
ident I, 19% resident II, 26% res
ident III, 28% resident IV and 2%
resident V. Forty percent of respon
dents were from the general surgery
program, while 16% were from the
orthopedic program. The other re
spondents were divided almost equally
between the other specialties (9%
urology and otolaryngology, 8% plas
tic surgery, 7% cardiovascular sur
gery, 6% pediatric surgery and 5%
neurosurgery). The rate of responses
varied from 67% to 88%, for a
mean of 77% over the whole period.
There were 177 504 answers, which
were studied from the following
points of view: (a) general data anal
ysis and (b) factor analysis.
General Data Analysis
All answers were computerized.
Data analysis was carried out initially
by examining the absolute answer for
every question, the distribution of
these answers and their mean value.
We considered only the answers that
were statistically significant using
Student’s t-test (p < 0.05). We could
then identify the area of satisfaction
and dissatisfaction, as well as the
weaknesses and strengths of the dif
ferent programs and hospitals. We
could also compare those answers
from program to program, from the
program of one hospital to that of
another hospital, as well as to com
pare the different departments of
surgery of the affiliated hospitals. We
could also compare the answers ac
cording to the time of administration.
Analysis of the departments.—Anal
ysis of section 1 of the questionnaire
is not reported here. These data were
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analysed separately because they were
more factual and not evaluative. Sec
tions 2 and 3 of the questionnaire
were considered. Of the answers in
these sections, 37% were not statis
tically significant. Of the statistically
significant answers, 49% identified
an area of satisfaction and 19% an
area of dissatisfaction. The general
areas of satisfaction were that the
residents thought the operating work
load was appropriate to their needs
and educational goals; supervision in
the operating room was also consi
dered adequate; surgeons were judged
by residents as generally good doctors,
available when needed; the residents’
relationships with staff surgeons were
satisfying; very few surgeons abused
the residents’ work and the workload
generally was considered adequate.
The areas of dissatisfaction included
a lack of time available for reading
and study during the daytime; no
time could be devoted to research be
cause the patient workload was too
heavy; there was also too little stimu
lation to do any research; the teach
ing between senior and junior res
idents was judged poor; on-call hours
were not very productive for teach
ing because of the lack of teaching
help. Weaknesses were also found in
organization and teaching in the out
patient clinics, as well as in the emer
gency department. Although residents
were satisfied with teaching in the
operating room, they were not always
satisfied with supervision and teach
ing on the wards. They also pointed
out that in the department a certain
number of surgeons lacked interest
and participated less in surgical edu
cation.
Analysis by program and hospital.
—Eight different surgical training
programs in six affiliated hospitals
were evaluated. From analysis of the
answers, a clear picture of every hos
pital's performance, as well as every
program, could then be obtained and
compared. We could identify in which
program and hospital the residents
were most satisfied or dissatisfied.
Because the findings are of local in
terest, they are not reported here.
Analysis by administrative period.
—The questionnaire was distributed
at four different periods, so we could
analyse changes of the residents’ eval
uations during the whole process.
There was no significant difference
between the responses to the first and
second questionnaires (January 1976,
April 1976). However, at the third
assessment (December 1976), nine
questions were answered differently
(p < 0.01), corresponding to a critical

period when both residents and sur
geons were overworked because of
hospital strikes. At the last question
naire assessment, almost a year later
(December 1977), 28 answers dif
fered (p < 0.05) positively from the
three previous periods. At that time,
readjustment had been made follow
ing the results of the first three evalu
ations. Residents noticed a better
organized and more educationally
oriented program with more staff in
terest in teaching.
Factor Analysis
To help to understand the reasons
affecting the residents’ answers, an
analysis was carried out by regroup
ing the questions having some corre
lation. This was called a factor anal
ysis. A series of factors was then
identified. We wanted to find out
which factors were important for un
derstanding the residents’ answers.
Only six factors, whether positive or
negative, were statistically significant:
(a) the autonomy of the residents,
(b) the relationship between the res
idents and staff surgeons, (c) the year

of residency, (d) the workload, (e) the
organization of outpatient clinics and
(f) the dedication of surgical staff to
teaching. The residents’ autonomy
was found to be of utmost im port
ance. The quality of good relation
ships and the possibility of close con
tact with the surgeons were consi
dered essential. The year of residency
was also important, the senior res
idents being more critical of the
teaching. Patient workload was suffi
cient and the residents generally were
satisfied. Outpatient clinics were as
sessed as poor in every program and
hospital; residents thought the clinics
were not well organized for teaching
purposes. Dedication of staff and
motivation were extremely important
and judgement was very severe when
these two factors were absent.
Discussion

In 1979, the Association of Amer
ican Medical Colleges task force re
port on graduate medical education
suggested a continuous evaluation.1
A university program can be evalu
ated by its professors, by the resident’s
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performance at the final examination
or by external evaluation.2 It can also
be evaluated by the residents involved
in the program.3 This evaluation can
bring about major educational read
justments and point out weaknesses
in the program’s organization.4
Analysis of the present question
naire identified adequate resources
for teaching in all affiliated hospitals.
Residents judged that the care pro
vided by surgeons was satisfactory.
With the exception of operating room
performance, most residents found
that feed-back in their activities was
poor. Although the quality of patient
management was judged as high, edu
cational involvement was of second
priority for many teaching surgeons.
Research was not a priority in any
program and residents were rarely in
volved in clinical or laboratory re
search.
The performance of each hospital
and program has led to readjustment.
The questionnaire had focused on the
often-talked about deficiency of
teaching programs and led to changes
in attitude of the surgical staff. Some
surgeons realized their weakness as

educators and opted for more in
volvement in the resident’s education.
Teaching became a priority in a few
hospitals mostly oriented to patient
management.
The determination of factors ex
plaining the residents’ answers helped
us to understand their evaluation bet
ter. We noticed that they were gener
ally satisfied with the operating room
teaching, but stressed the lack of
teaching while working on wards, in
outpatient clinics and the emergency
department. Residents also thought
that a good relationship with staff
surgeons was of prime importance for
teaching, as well as a regular evalua
tion of their progress. On the other
hand, they wanted enough autonomy
in their work to evaluate themselves.
Finally, they believed the quality and
quantity of patients and diseases seen
in a rotation had a major impact on
their education.
The questionnaire used was quite
sensitive to changes that occurred in
the 2-year period. Many factors will
affect residents’ evaluation of their
program, but most of all the general
atmosphere in the hospital, the varia
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tion of workload in the year and the
changes in the organization of the
teaching program, as well as the staff
surgeons’ attitudes in teaching.
Such an evaluation has many ad
vantages and we have found it an im
portant contribution towards im
proved programs. Residents feel more
involved in their education when
their opinion is considered. They are
also probably the best judges of the
teaching programs. This kind of eval
uation gives the staff surgeons a
real perception of how the residents
view their contributions. It also ident
ifies for the program directors and
chairman the strengths and weak
nesses of the programs, as seen by
residents. Thereafter, it seems to us
that this type of educational activity
serves as a pedagogic instrument to
stimulate changes.4
Conclusions

The evaluation of surgical pro
grams by residents appears to be im
portant in improving the quality of
postgraduate education. To be effec
tive, this evaluation needs to be anon
ymously reported by all residents. In
conducting such an evaluation, it
helps to have a format that is easy
to answer rapidly while on the job.
A multiple-choice questionnaire seems
to be most appropriate to us. To be
valid, the evaluation needs to be car
ried out at different intervals. The
findings will help identify problems
and correct unpopular programs when
necessary. Our experiment is recom
mended. It is easy to perform at low
cost and gives invaluable information.
Some initial prejudices against such
an evaluation were altered because it
was conducted anonymously and be
cause of the discussions that ensued.
We thank Dr. Robert Rosenfeld for
his help in writing this article and Mrs.
M. Turbide for secretarial assistance.
We are also indebted to Dr. Jean-P.
Fauteux, Dean of the department of sur
gery, for his support during the study.
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Management of Patients with Cold Agglutinins
Who Require Open-Heart Surgery
Cold agglutinins are commonly found
in the sera of healthy persons but
rarely become clinically important
because most agglutinins exert their
greatest reactivity at low temperatures.
This report describes a patient who
successfully underwent aortic valve
replacement in the presence of cold
agglutinins; it discusses the
management of patients with cold
agglutinins who undergo open-heart
surgery with core hypothermia.
Changes in the cell membrane
occur when cold circulating antibody
combines with complement and
antigen present on the surface of
the red cell membrane, causing
intravascular hemolysis. Two conditions
are necessary for the reaction to
occur to any appreciable extent: there
must be a high enough titre of cold
agglutinin and the reactive thermal
range must be attained. To avoid
these conditions, the core hypothermia
should not reach the reactive thermal
range or the titre should be
reduced either by the standard
hemodilution techniques for
cardiopulmonary bypass or by
plasmapheresis.
Les agglutinines froides sont
frequemment retrouvees dans le
serum des personnes saines mais
elles prennent rarement une
importance clinique parce que la
plupart des agglutinines exercent leur
plus grande reactivite a basse
temperature. Cet article decrit un
patient presentant des agglutinines
froides qui subit avec succes un
remplacement de valvule aortique;
on y discute le traitement des malades
qui ont des agglutinines froides et
qui doivent subir une operation a
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coeur ouvert sous hypothermie
generate.
Les changements dans la membrane
cellulaire surviennent lorsque les
anticorps froids circulants se
combinent au complement et a
I'antigene present sur la surface
membranaire des globules rouges pour
causer une hemolyse intravasculaire.
Deux conditions sont necessaires pour
que la reaction se produise de facon
appreciable: il doit exister un titre
suffisamment eleve d’agglutinines
froides et I’intervalle thermique de
reaction doit etre atteint. Afin
d’eviter que ces conditions soient
reunies, I'hypothermie generate ne
doit pas atteindre cet intervalle
thermique de reaction ou le titre
doit etre diminue par les techniques
standards d’hemodilution utilisees
pour la circulation extra-corporelle
ou par la plasmapherese.

Although cold agglutinins may be de
tected in the sera of almost all healthy
individuals,1’2 intravascular agglutina
tion and hemolysis rarely occur be
cause the majority of cold agglutinins
have a narrow thermal amplitude with
their greatest reactivity occurring at
low temperatures. By contrast, the
presence of cold agglutinins may
create an appreciable threat in pa
tients who undergo open-heart sur
gery with core hypothermia.
This report describes a patient with
cold agglutinins who successfully un
derwent aortic valve replacement and
discusses the management of patients
with cold agglutinins who undergo
open-heart surgery.
Case Report
A 69-year-old woman was admitted
to a local hospital for cardiac catheter
ization because of increasing shortness
of breath and cardiomegaly; there was
severe aortic stenosis with a calculated
gradient of 100 mm Hg. Routine screen
ing before operation revealed the pres
ence of cold agglutinins with severe
agglutination (4-f) occurring below
20°C.3 Subsequent investigations de
tected high titres for microplasma pneu

monia; she had recently had an upper
respiratory tract infection.
Because of the presence of cold ag
glutinins, the patient’s cardiac proce
dure was cancelled and she was referred
to the New York University Medical
Center. Although 3 months had elapsed
since the microplasma infection, initial
laboratory examinations confirmed the
presence of cold agglutinins in the serum
(titre 1:16) with a 4 + reaction below
20°C but only a weak reaction (1-fagglutination) at warmer temperatures.
In view of her deteriorating clinical
status, further postponement of her
operation was considered unwarranted
despite the presence of high circulating
titres of cold agglutinins. The patient
was placed on bypass and cooled to
28 °C. The heart was arrested with po
tassium blood cardioplegia (20 mmol/1)
at a temperature of 25°C. The cardioplegic solution and core hypothermia
were kept above 20 °C to avoid the risk
of intravascular agglutination. The aortic
valve was replaced without difficulty,
with a cross-clamp time of 42 minutes.
Blood samples were drawn every half
hour while the patient was on bypass
and analysed for agglutination. Serum
was drawn daily for the first 2 days after
operation to test for haptoglobin and
evidence of postoperative hemolysis.
All four samples drawn during bypass
(hemodilution to a mean hematocrit of
18%) gave only weakly positive reac
tions below 20 °C. None of the postoper
ative samples revealed evidence of intra
vascular hemolysis as evidenced by nor
mal haptoglobin levels.
Discussion
Cold agglutinins are frequently de
tected in the sera of healthy individ
uals but rarely become clinically im 
portant, because most have a narrow
therm al range and usually manifest
their greatest reactivity at low tem 
peratures.1’2 Blood banks routinely
screen for the presence of cold agglu
tinins in order to prevent the severe
hemolysis that might result from the
inadvertent transfusion of cold blood
products.
Intravascular hemolysis secondary
to cold agglutination is a complement
antigen-antibody reaction.4 In the
presence of a high titre and in the
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reactive thermal range the cold cir
culating antibody combines with com
plement and antigen present on the
surface of the red cell membrane,
inducing membrane changes that re
sult in hemolysis. The degree of ag
glutination and resulting hemolysis
depend upon the circulating titre and
thermal characteristics of the cold ag
glutinins. The thermal amplitude,
however, is the most important char
acteristic5 and agglutination will not
take place despite high titres of ag
glutinin unless the core temperature
is lowered to the reactive thermal
range of the cold agglutinin.
Systemic illness has been associated
with the presence of cold agglutinins,
and agglutinins with wide thermal
amplitude have been reported to cause
secondary hemosiderosis8 and have
been implicated in the formation of
pigmented gallstones.7’8 Moreover,
clumps of agglutinated cells may plug
the microcirculation and cause myo
cardial9 and hepatic necrosis.10
A patient with cold agglutinins who
requires open-heart surgery may con
front the surgeon with a difficult
management problem. Standard tech
niques for cardiac surgery utilize core
hypothermia and profound local myo
cardial hypothermia, the conditions
most favourable for agglutination.
In our patient the agglutinin ex
erted its major reactivity below 20°C.
Concerned with the possibility of he
molysis and organ damage from ag
glutinated red cell products, we
avoided temperatures lower than
20°C. The patient was cooled to
28 °C during bypass and the cardio
plegia was kept at 25 °C, relying
mainly upon an efficient potassium
arrest with moderate hypothermia for
myocardial preservation. Unexpected
ly, analysis of the serum samples
drawn during bypass failed to dem
onstrate significant agglutination, even
with profound levels of hypothermia,
in contrast to prebypass nonhemodiluted samples. Our results indicate
that standard hemodilution techniques
for cardiopulmonary bypass suffi
ciently diluted the circulating titre of
agglutinin to prevent agglutination
even with profound hypothermia.
Analogous to our observations,
plasmapheresis has been used to re
duce the titre of circulating agglu
tinins in patients with cold agglutina
tion disease,11 and more recently,
Klein and associates12 used plasma
pheresis to dilute high circulating
titres of agglutinin in a patient who
required aortic valve replacement.
This technique is applicable because
the majority of cold agglutinins are of
the immunoglobulin-M category and
80

are intravascular.4 Our observations
indicate, however, that plasmapheresis
may not be necessary in all patients
with high circulating titres of agglu
tinin who need hypothermia, because
the agglutinin may be sufficiently
diluted by standard techniques of he
modilution used for cardiopulmonary
bypass.
Modification of routine screening
procedures for cold agglutinins
should accurately predict those pa
tients at risk of intravascular hemo
lysis with hypothermia. In the pres
ence of cold agglutinins blood sam
ples are drawn and diluted to simulate
the range of hemodilution anticipated
during bypass. The appropriately
diluted samples are then analysed
using standard techniques3 and ob
served for agglutination at varying
levels of hypothermia. With this meth
od the hemodiluted samples should
yield a reasonably accurate prediction
of the degree of agglutination that
will be experienced during bypass. As
in our case, patients with high circu
lating titres of agglutinin and high
reactivity with reduced temperature
may have insignificant agglutination
following hemodilution.
The modified screening method for
patients with cold agglutinins de
scribed in this paper will identify
those patients who are at risk of ag
glutination at low temperatures de
spite the beneficial effects of hemo
dilution. For these patients the reac
tive thermal range of agglutinins must
be avoided or the agglutinin further
diluted by plasmapheresis.

11. T aft E G , P ropp RP, Sullivan SA : Plasm a
exchange for cold agglutinin hem olytic
anem ia. Transfusion 1977; 17: 173-6
12. Klein HG, F altz LL, M cI ntosh C L,

A pplebaum FR, D eisseroth AB, H olland
P V : Surgical hypotherm ia in a patient w ith
a cold agglutinin. M anagem ent by plasm a
exchange. Transfusion 1980; 20: 354-7

N O T IC E S
continued from page 71

Total Hip Joint Replacement
A National Institutes of Health con
sensus development statement on total
hip joint replacement now may be
obtained from the Office for Medical
Applications of Research.
The report, which contains recom
mendations and conclusions concern
ing total hip joint replacement, was
prepared by a panel of experts who
considered scientific evidence at a
consensus development conference at
the National Institutes of Health.
These consensus conferences bring
together researchers, physicians, rep
resentatives of public interest groups,
consumers and others to scientifically
assess drugs, devices and procedures
in an effort to evaluate their safety
and effectiveness.
Free, single copies of the statement
on total hip joint replacement are
available from: Michael J. Bernstein,
Office for Medical Applications of
Research, Building 1, Rm. 216, N a
tional Institutes of Health, Bethesda,
Md. 20205.
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A conference on the “how and why”
of critical care, sponsored by the
Hamilton Civic Hospitals and McMaster University in conjunction with
the Montreal General Hospital and
McGill University, will be held at the
Hamilton Convention Centre, Hamil
ton, Ont., Apr. 25-27, 1983.
This conference will be of interest
to physicians, nurses and others work
ing with critically ill patients. Subjects
will include new dimensions in noninvasive radiology, the physiology of
shock, optimizing drug dosage and
calcium channel blockers.
Fees for physicians will be $150
and for nurses, residents, interns, stu
dents and others $120.
For more information contact:
Mrs. Shirley Simon, c/o Department
of anesthesia, Hamilton General Hos
pital, 237 Barton St. E, Hamilton,
Ont. L8L 2X2.
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Intrapericardial Teratoma: a Continuing Challenge
Intrapericardial teratoma is a rare
entity that presents a diagnostic and
therapeutic challenge. The authors
describe the case of an 18-month-old
boy with this condition who was
successfully managed by resection
of the mass. Computerized axial
tomography, radionuclide scanning and
angiography are important aids in the
preoperative assessment of intra
pericardial masses. However, all are
nonspecific. Definitive diagnosis can
only be established by thoracotomy,
resection and microscopic examination
of the specimen. The long-term
prognosis is good.
Le teratome intrapericardique est une
entite rare dont le diagnostic et le
traitement presentent un defi. Les
auteurs decrivent le cas d'un garcon
de 18 mois atteint de cette affection
qui fut traite avec succes par resection
de la masse. La tomographie axiale
transverse avec ordinateur, la
scintigraphie isotopique et I'angiographie sont des instruments
importants dans 1'evaluation
preoperatoire des masses
intrapericardiques. Elies sont toutefois
non specifiques. Le diagnostic
definitif n’est etabli qu'apres
thoracotomie, resection et examen
microscopique de piece operatoire.
Le pronostic a long terme est
favorable.

Intrapericardial teratom a is rare. It
was first described by Joel in 18901
and more recently reviewed by Yeoh
and associates2 and Arciniegas and
colleagues.3 The following case report
illustrates some diagnostic and tech
nical difficulties associated with this
entity.

Case Report

(Fig. 2) showed a radiolucent area ad
jacent to the heart shadow and suggested
a mass containing serous fluid, similar to
that of a pericardial or coelomic cyst. An
angiogram showed downward displace
ment of the left atrium and left ventricle.
The mass on the left heart border did
not opacify. Slight constriction of the
thoracic aorta immediately distal to the
left subclavian artery and some post
stenotic bulging of the descending aorta
indicated mild coarctation of the aorta.
Operation was performed through a
left posterolateral thoracotomy. The
pericardium was bulging but contained
no excess fluid. When the pericardium
was opened, a large mass was found
arising from the inferior aspect of the
ascending aorta; a feeding vessel arose
directly from the aorta in close prox
imity to the left coronary artery. The
mass was carefully removed. It was
found to contain multiple cysts, some
filled with clear fluid and others with
gelatinous material. The patient had a
smooth postoperative course.
The resected specimen was a thinwalled, multiloculated, cystic mass meas
uring 6 x 4.5 x 3 cm.
Microscopic examination (Figs. 3 to
6) showed stratified squamous epithelium
of ectodermal origin, nervous tissue of
neuroectodermal origin, cartilage of
mesodermal origin and pancreatic acinar
tissue of endodermal origin. There was
no evidence of malignant change.

An 18-month-old Cree Indian boy
was admitted to Moose Factory Gen
eral Hospital for investigation and treat
ment of periorbital cellulitis and recur
rent infection of the upper respiratory
tract. A routine chest roentgenogram re
vealed pneumonia in the left lower lobe
and an abnormal cardiac silhouette.
The child was transferred to Kingston
General Hospital. He appeared well;
he was above the 90th percentile for
weight and the 97th percentile for
height (according to the Denver De
velopmental Screening Test).
An intermittent, grade 1/6, mid-sys
tolic murmur was heard, maximal in the
second left intercostal space; no muf
fling of the heart sounds or jugular
venous distension was detected. There
were no abnormal respiratory findings.
Laboratory findings, including complete
blood count and estimation of the blood
urea nitrogen, creatinine and electrolyte
levels, were within normal limits. The
chest roentgenogram (Fig. 1) showed a
mass lesion indistinguishable from the
left heart border. No cardiomegaly or
pulmonary congestion was observed.
Echocardiograms demonstrated normal
cardiac valves and normal cardiac cham
bers; the phonocardiogram recorded a
systolic murmur in the aortic area with
a third heart sound at the apex. Fluoro
scopy of the heart showed a large, nonpulsatile mass on the posterior wall of
the left ventricle. A radionuclide scan
suggested a solid tumour overlying the
left ventricle with displacement of the
right ventricle and left atrium to the
right. A computerized axial tomogram

In a review of the literature, A rci
niegas and colleagues3 found 41 pre
viously reported cases of intrapericar-

FIG. 1— Chest roentgenogram shows
mass on left side of heart.

FIG. 2— Computerized axial tomo
gram of chest. Radiolucent mass is seen
adjacent to heart.

Discussion
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dial teratoma and presented 2 further
cases. Our patient is the 44th, and
one of the few in whom resection was
carried out successfully.
Intrapericardial teratomas present a
diagnostic challenge. Angiography is
an important aid to diagnosis and
may be useful in locating a feeding
vessel associated with intrapericardial
teratoma.1 However, failure to ident
ify a feeding vessel, as in this case,
does not preclude the diagnosis. An
giography may also demonstrate cor
rectable vascular anomalies such as
coarctation of the aorta, as in our
case, or cardiac anomalies such as
patent ductus arteriosus, ventricular
septal defect, transposition of the
great vessels and ventricular aneu
rysm; all have been described in asso
ciation with intrapericardial tera
toma.4
Radionuclide scanning and cinean
giography may also help to distin
guish between extrapericardial, intra
pericardial and intracardiac masses.
Computerized axial tomography is
of some value in identifying the na
ture of intrathoracic lesions5,6 but
cannot distinguish an intrapericardial
teratoma from an intrapericardial
cyst. The teratoma may undergo mal
ignant degeneration or cause sudden
death7 whereas the cyst follows a
more benign course.

We thank Dr. G.F. Kipkie of the de
partment of pathology, Queen’s Univer
sity, for the preparation and interpreta
tion of the microscopic sections.
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FIG. 3—Resected
mass
showing
squamous, changing to ciliated, colum
nar epithelium (hematoxylin-phloxinesaffron stain, reduced by 50% from
X 160).

FIG. 5—Cartilage
(hematoxylinphloxine-saffron stain, reduced by 50%
from X 63).

FIG. 4—Nervous tissue (hematoxylinphloxine-saffron stain, reduced by 50%
from X160).

FIG. 6— Pancreatic tissue (hematoxylin-phloxine-saffron stain, reduced by
50% from X160).
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INDICATIONS

For the relief of chronic, atonic, spastic and rectal consti
pation and for the constipation accompanying pregnancy,
c o n va le sc e n c e and ad van ced age. To provide supple[ m entary dietary fiber in sp e cial diet program s, and as
J ad ju n ctive therapy in the co n stip atio n of m ucous and
u lce ra tiv e c o litis and d iv e rtic u litis . A lso useful in the
m anagem ent of hem orrhoids and fo llo w in g anorectal
surgery.

PRECAUTIONS

] In patients, (such as diabetics) where rigid calorie control is
required, please note:
Instant M ix -1 dose (6 .4 g) co n ta in s 0 .4 g sugar w h ich
provides approximately 2 calories.
P o w d e r-1 d o se (6.1 g) co n ta in s 3.1 g o f sugar w h ic h
provides approximately 12 calories,
j Specifically, M ETAM U CIL powder contains 38% sucrose
and 12% hydrous dextrose, and M ETAM U CIL IN STA N T
MIX contains about 7% sucrose.
M ET A M U C IL IN S T A N T MIX contains 0 .2 g sodium per
packet, which should be considered when treating patients
on a restricted sodium diet. M ETAM UCIL powder contains
no added sodium.
Keep this and all medication out of reach of children.

DOSAGE

B e c a u se of its gra d u al m ode of a c tio n , M E T A M U C IL
should be taken for 2-3 days to becom e fully effective.
Dosage should not be interrupted during this time.
METAM UCIL INSTANT MIX Packets-Adults: one packet, 1
to 3 times daily, depending on the condition being treated,
its severity and individual responsiveness. The contents of
the packet should be poured into a 2 4 0 m l (8oz) glass,
to w hich cool water is then slo w ly added. The resulting
e ffe rvesce n t m ixtu re sh ou ld be taken w ith ou t delay.
An a d d itio n a l 2 4 0 m l (8 o z) g la ss o f liq u id by its e lf is
recommended.
M ETAM UCIL IN STAN T MIX Bottles-Adults: one rounded
te asp o on fu l of M ET A M U C IL IN S T A N T M IX pow der is
p o u re d in to an e m pty 2 4 0 m l (8 o z ) g la ss , to w h ic h
cool water is then slowly added. The resulting effervescent
m ixture should be taken w ithout d e la y. An a dd itio n a l
24 0m l (8 o z) glass of liq u id by itself is recom m ended.
Th is dose may be taken 1 to 3 times d aily, depending on
the co n d itio n being treated, its severity and in d ivid u al
responsiveness.
METAM UCIL Pow der-Adults: one rounded teaspoonful of
M ETAM UCIL powder is stirred into a 240m l (8oz) glass of
cool water or other suitable liquid (unsweetened juice).
Drink without delay, when mixed. This dose may be taken 1
to 3 times daily, depending on the condition being treated,
its severity and in d ivid u al responsivness. An additional
240ml (8oz) glass of liquid by itself is recommended.
C hildren: Children 6 years of age and over-one-half tea
spoon one to three times a day, the dose being adjusted for
patient size and need. Each dose is taken in 120ml (4oz)
or more of water or other unsweetened liquids.

SUPPLIED

METAM UCIL IN STAN T M IX -contains dietary fiber (a natu
ral, gluten-free grain substance) derived from the refined
husk of the psyllium seed (Plantago ovata). Premeasured
single dose packets of 6 .4 g each, containing 3.6g of psyl
lium hydrophilic mucilloid with effervescent and flavouring
e x cip ie n ts . Each s in g le dose p a cke t c o n ta in s 0 .2 g of
sodium (as bicarbonate), 0 .4 g sucrose, and calcium and
sodium cyclamate, and also furnishes approximately 2 cal
ories. Lem on-lim e flavou r a v a ila b le in 150g bottles or
boxes of 15 single-dose packets. Single-dose packets are
a v a ila b le to h ospitals in boxes of 1 0 0 . Orange flavour
available in boxes of 15 single-dose packets.
M ETAMUCIL Powder-contains dietary fiber (a natural, glu
ten-free grain substance) derived from the refined husk of
the p sylliu m seed (P lantago ovata). Each rounded tea
spoonful of buff-coloured powder (6.1 g of powder contain
ing approximately 3 .0 g of psyllium hydrophilic mucilloid)
contains 38% sucrose and 1 2% hydrous dextrose, has no
added sodium and furnishes 12 c a lo rie s. A v a ila b le in
1 70g, 340g and 600g containers. Single-dose packets are
available to hospitals in boxes of 100.

Searle Pharmaceuticals, a Division of
| G .D . Searle & Co. of Canada, Limited
400 Iroquois Shore Road
Oakville, Ontario
t L6H 1M5
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A CASE
FOR METAMUCIL:
"THE HEMORRHOID PATIENT"
ETIOLOGY OF CONSTIPATION
• Avoidance of defecation
because of irritation and soreness
Leading to

IRREGULAR BOWEL FUNCTION

The laxative most recommended

icians

Non-system ic action
Does not interfere with normal digestive processes
(e.g. the absorption of essential nutrients, vitamins,
or drugs)
Does not encourage a “ lazy bowel" or
lead to laxative dependency — can be
used long term
Causes no “ embarrassing" urgency
Provides natural source,
water-absorbing fibre which produces
bulk in the colon and

HELPS NORMALIZE
BOWEL IRREGULARITY.
Available in unflavoured Powder or effervescent, low-calorie
Instant Mix (lemon-lime or orange flavour)
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Malfunction in a St. Jude Medical Mitral
Valve Prosthesis: a Clinical Diagnostic Dilemma
Throm bosis of one leaflet of a St. Jude
medical prosthetic mitral valve in a
49-year-old man resulted in prosthetic
malfunction causing cardiac failure.
Clinical and echocardiographic
assessm ent did not adequately
distinguish between abnormal valve
function and left ventricular
dysfunction as the responsible lesion.
Hemodynamic study revealed a gradient
across the mitral valve and poor left
ventricular function. At operation it
w as found that thrombus had caused
one of the leaflets to stick in an
almost open position. This malfunction
was attributed to lack of adequate
anticoagulation and to the
impingement of a piece of papillary
m uscle on the prosthesis. A definite
echocardiographic pattern for
malfunction of the St. Jude valve
has not been established. However,
it is clear that loudness of prosthetic
valve sounds cannot be used as
a guide to normal function in a
bileaflet valve.
Chez un homme de 49 ans,
I'implantation d’un thrombus sur

From the departments of *medicine
0cardiologyj and isurgery, Queen’s
University, Kingston, Ont.
Supported by Ontario Heart Foundation
grant 2-4
Accepted for publication May 31, 1982
Reprint requests to: Dr. T.A. Salerno,
Department of surgery, Royal Victoria
Hospital, Ste. S-624, 687 Pine Ave.W ,
Montreal, PQ H3A 1A1

une valve d'une prothese valvulaire
mitrale St-Jude medical a entraine
un dysfonctionnement de la prothese,
duquel s ’ensuivit une insuffisance
cardiaque. Les examens cliniques et
echocardiographiques n’ont pas permis
d'etablir si un fonctionnement
valvulaire anormal ou un dysfonction
nement ventriculaire gauche etait la
lesion responsable. Les etudes
hemodynamiques ont revele un
gradient a travers la valvule mitrale
et une fonction ventriculaire gauche
defaillante. A I'operation, on a
decouvert qu’un thrombus fixait une
des valves en position quasi ouverte.
Ce dysfonctionnement a ete attribue
a I'insuffisance du traitement
anticoagulant et a I'empietement d'une
partie de pilier du coeur sur la
prothese. Les caracteristiques
echocardiographiques precises d’un
dysfonctionnement de la valvule
St-Jude medical n'ont pas ete
etablies. Toutefois, il est clair que
I’intensite des sons de la prothese
valvulaire ne peut etre utilisee comme
indication du fonctionnement normal
de la valvule bivalve.

The St. Jude medical cardiac valve
is a low-profile double-tilting disc
constructed of 100% pyrolytic car
bon. It has the theoretical merits of
central flow. Animal studies1 and re
cently published clinical data2,3 sug
gest that this valve has hemodynamic
advantages and is thromboresistant.
In any prosthetic valve with two leaf
lets, either leaflet has the potential

to malfunction while the other func
tions normally. Asynchronous action
of the leaflets would be an expected
manifestation of such malfunction.
Recently, Rainer,4 using high speed
cinematography to study the St. Jude
medical valve in vitro, noted incon
sistent leaflet behaviour and stated
that “one leaflet closure may not even
begin until the other leaflet is fully
closed”. Chaux and associates2 also
observed asynchronous closure by
echocardiography and fluoroscopy
but believed this to be normal. If it
is true that the normal St. Jude medi
cal valve can demonstrate asyn
chronous activity, then the clinical
diagnosis of independent single-leaflet
malfunction in this prosthesis be
comes difficult. We recently had a
patient with malfunction of a single
leaflet of this valve who presented
a problem in clinical diagnosis and
treatment.
Case Report

i

1

4

A 49-year-old man who had a long
history of alcohol abuse, chronic ob
structive pulmonary disease and rheu
matic heart disease underwent closed
mitral commissurotomy in April 1979.
His postoperative course was com
plicated by a saddle embolus and he
underwent successful bilateral femoral
embolectomy. However, his dyspnea and
fatigue persisted, and in September 1980
he was readmitted. There was clinical,
echocardiographic and hemodynamic
evidence of mitral stenosis and of com
promised left ventricular function (Table

4

-4

I).

Table I-Comparison of Hemodynamic and Echocardiographic Data
Time before/after
placement of
St. Jude medical
valve
1 mo before
8 mo after

Echocardiographic data

Hemodynamic data
CO, l/min

PAP, mm Hg

PCWP, mm Hg

LVP. mm Hg

LAD, mm

4.2
2.8

65/30
65/32

25
25

110/5
110/15

59
60

LVEDD, mm

LVESD, mm

52
60

42
48

CO = cardiac output, PAP = pulmonary artery pressure, PCW P = mean pulmonary capillary wedge pressure, LVP = left ventricular pressure, LAD - left
atrial dimension, LVEDD = left ventricular end-diastolic dimension, LVESD = left ventricular end systolic dimension.
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At operation a large thrombus was
found in the right superior pulmonary
vein, adherent to the left atrium. The
clot was removed and the mitral valve
was replaced with a no. 27 St. Jude
medical prosthesis. The patient’s symp
toms improved after discharge but re
curred several months later.
In July 1981 he presented with edema,
dyspnea and fatigue. On physical exam
ination he was tachypneic at rest and
in atrial fibrillation. The jugular venous
pressure was elevated with prominent
V waves and the liver was pulsatile.
There was peripheral edema but no
ascites. Crisp prosthetic valve sounds
were noted and no diastolic rumble
could be heard. The previously docu
mented 1-2/6 systolic murmur at the
apex had not changed. Prothrombin
time was 13 seconds (control 11 sec
onds). Phonocardiography recorded pros
thetic opening and closing sounds.
M-mode echocardiographic recording
showed echoes corresponding to the
prosthetic mitral valve ring and to both
leaflets. The motion of one of the leaf
lets was normal with a diastolic excur
sion from the mitral ring of 8 mm.
However, the other leaflet appeared to
move less well (Fig. 1) with a smaller
excursion from the valve ring. Whether
this particular configuration corre
sponded to actual prosthetic malfunc
tion was not evident. Left ventricular
function as assessed by echocardiography
appeared more compromised than preoperatively (Table I). Although left
ventricular dysfunction is common after
mitral valve replacement,5 this degree
of impairment was out of keeping with
the usual postoperative state. We could
not tell whether valvular malfunction
or worsening left ventricular function,
secondary to ischemia or alcohol, was
responsible for the clinical picture. Car
diac catheterization showed the left ven
tricular dysfunction and a gradient of
10 mm Hg across the mitral valve
(Table I). Coronary angiography dem
onstrated stenoses in the left anterior
descending and the right coronary ar
teries.
At operation the left atrium and pul
monary veins were free of clot. One
leaflet of the St. Jude medical mitral
valve was unimpeded and moved well.
The other leaflet was in an almost open
position with little freedom of move
ment. Thrombus occluded the orifice
above the leaflet and more thrombus
extended into the left ventricle. A piece
of a papillary muscle protruded into
the space between the leaflets. During
attempts to remove the clot, one of the
leaflets was broken so the valve was
replaced with a no. 27 Bjork-Shiley
prosthesis. A sequential saphenous vein
graft was carried out to the left anterior
descending and right coronary arteries.
In the early postoperative period, the
pulmonary artery pressure was 29/15
mm Hg and mean left atrial pressure
was 9 mm Hg. The patient has improved
clinically and is doing well 2 months

later. He is taking digoxin, diuretics and
coumadin.
Discussion
In our patient, prosthetic valve
sounds were heard despite thrombosis
of one leaflet. These sounds were,
no doubt, produced by the normally
functioning leaflet. Therefore the
presence of easily heard prosthetic
valve sounds does not rule out
malfunction of the St. Jude medical
prosthesis. There is disagreement as to
whether this mitral valve produces a
recordable prosthetic opening sound.
Chaux and associates2 recorded such
sounds in their 15 patients with a
St. Jude mitral valve prosthesis
while Amann and associates6 reported
no distinctive prosthetic opening
sound in any of their 11 patients. In
one patient, the interval from aortic
closure to prosthetic opening (A2-PO)
was within the limits 60 ± 20 milli
seconds previously reported.2 This
normal A2-PO in the presence of mi
tral valve obstruction and elevated
left atrial pressure was probably due
to the slower rate of left ventricular
relaxation described in left ventricular
dysfunction.7 Although several re
ports2’8 describe the echocardiographic
features of normally functioning St.
Jude medical prostheses, to date only

one report8 of a malfunctioning pros
thesis has commented on abnormal
echocardiographic features.
Our experience with echocardio
graphy of the St. Jude medical valve
has been limited and in our patient
we found it difficult to decide wheth
er the echocardiographic findings of
decreased excursion of the anterior
leaflet (Fig. 1) represented valve mal
function. In retrospect, with the
knowledge of the findings at opera
tion, it is reasonable to hypothesize
that reduced excursion of the anterior
leaflet from the anterior aspect of
the ring during diastole represents re
striction of leaflet movement. One
may not, however, be able to visual
ize the anterior aspect of the ring
and the anterior leaflet simultaneously
in all cases.6 The normal values for
diastolic excursion of the anterior
leaflet are not yet established. Only
with accumulation of more such cases
will we be able to recognize an ab
normal echocardiographic pattern and
ascribe it to a specific type of mal
function of the St. Jude medical mi
tral valve.
Our patient’s lack of adequate anti
coagulation due to alcoholism and
noncompliance probably contributed
to thrombosis of his valve. The role
played by impingement of the papil
lary muscle on the prosthesis is not
clear. In any case, this is another
example8,9 of the need to keep all
patients with prosthetic valves on life
long anticoagulation therapy.
The differential diagnosis in a pa
tient presenting with evidence of con
gestive failure after mitral valve re
placement is valve malfunction or left
ventricular dysfunction. The presence
of left ventricular dysfunction, easily
heard prosthetic sounds and equivocal
echocardiographic data confounded
our early assessment of this patient.
Until more clinical information and
noninvasive data are available regard
ing malfunctioning St. Jude medical
valves, early invasive assessment of
such patients is warranted.
We thank Dr. G. Burggraf for his
help in interpreting the echocardiograms
and Dr. P. Armstrong for his role in
the clinical management of this patient.
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that of posterior leaflet. This may reppresent restricted motion of anterior
leaflet.
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Embryonal Carcinoma of the Testis with Metastases
to the Right Atrium
Metastases to the heart are rarely
diagnosed before death. In this report
the authors describe what they
believe is the first case of metastasis
from embryonal carcinoma of the
testis to the heart that was
successfully removed.
Nine years after orchiectomy for
embryonal carcinoma of the testis
a 32-year-old man was found to have
a right atrial tumour. The preliminary
diagnosis was myxoma, but because
of his previous testicular cancer
and a metastatic deposit that had
been found 6 years earlier, a diagnosis
of cardiac metastasis seemed more
likely. The tumour, removed from the
lateral wall of the right atrium, had
the same histologic features as
the original embryonal carcinoma
and the metastatic deposit. The patient
made a smooth recovery.
Les metastases qui siegent au niveau
du coeur sont rarement diagnostiquees
avant la mort. Dans cet article, les
auteurs decrivent ce qu’ils croient
etre le premier cas de metastase
cardiaque d'un carcinome embryonnaire
testiculaire qui ait ete excise avec
succes.
Neuf ans apres une orchidectomie
pour un carcinome embryonnaire
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testiculaire, on a decouvert chez un
homme de 32 ans une tumeur de
I'oreillette droite. Le diagnostic
preliminaire optait pour un myxome;
toutefois, a cause des antecedents
de cancer testiculaire et d’une
metastase retrouvee 6 ans plus tot,
un diagnostic de metastase cardiaque
paraissait plus vraisemblable. La
tumeur excisee de la paroi laterale
de I'oreillette droite avait les memes
caracteristiques histologiques que
le cancer embryonnaire initial et la
metastase subsequente. Le patient
eut une guerison sans incident.

Involvement of the heart by meta
stases, although a relatively common
autopsy finding,1,2 is rarely clinically
important or diagnosed ante mortem.
When cardiac dysfunction develops
without apparent cause in a patient
with a documented malignant tumour,
metastatic involvement should be sus
pected.3 This paper presents the first
reported case of embryonal carci
noma metastatic to the right atrium
that was successfully removed.
Case Report
A 32-year-old man initially under
went orchiectomy for embryonal cell
carcinoma of the testis in 1971. Postoperatively he had irradiation of the
pelvis. At the time of the initial diag
nosis there was roentgenographic evi
dence of multiple secondary tumours in
the lungs. These, however, had disap
peared on follow-up chest roentgeno
gram, without specific therapy. In 1974,
an enlarged left supraclavicular lymph
node was noted and a biopsy specimen
contained metastatic embryonal carci
noma.
In June 1980, he was seen at his local

hospital, complaining of sharp chest pain
associated with shortness of breath and
sweating. An emergency lung scan in
dicated multiple bilateral pulmonary em
boli, so he was started on heparin. Phy
sical examination revealed a soft systolic
murmur, which increased with inspira
tion, along the left sternal border. There
was a widely split first heart sound with
a loud tricuspid component. He was
noted to have frequent premature ven
tricular contractions that were controlled
with lidocaine. Serial electrocardiograms
appeared normal and myocardial en
zyme determinations gave normal re
sults. A two-dimensional echocardiogram
showed evidence of a right atrial mass.
The patient was transferred to the
Toronto General Hospital where repeat
two-dimensional echocardiogram
re
vealed a mass measuring 3 x 4 cm that
appeared near or on the anterior tri
cuspid leaflet, with typical prolapse into
the right ventricle (Fig. 1). The prelim
inary diagnosis was right atrial myxoma,
but considering the past history, a me
tastatic deposit from his previously
treated testicular tumour seemed pos
sible, likely tumour spread through the
inferior vena cava. There was no evi
dence of any other tumour deposit.
Operation was performed on July
14, 1980. Total cardiopulmonary by
pass was instituted with cardioplegic
arrest. A pale, reddish brown mass was
removed from the lateral wall of the
right atrium along with a button of
normal wall. The stalk was fibrous and
partially calcified (Fig. 2). The tricuspid
valve was not involved, although the
tumour easily prolapsed through the
orifice. Microscopic examination of the
resected tumour revealed this to be em
bryonal carcinoma. The histologic ap
pearance was similar to the previously
resected testicular tumour and scalene
lymph node (Fig. 3).
The patient made a smooth recovery
and was discharged 10 days postoperatively.
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Discussion

Embryonal carcinoma of the testis
with metastases to the heart, to our
knowledge, has not previously been
reported. The case is interesting be
cause it is rare for a patient to present
with symptomatic cardiac disease
caused by metastases of any type.

The fact that the patient had had
clinical, radiologic and histologic evi
dence of tumour spread in the past
obviously influenced the preoperative
diagnosis. The fact that these known
tumour deposits had arisen several
years before this admission would
lead one to speculate that the intra
cardiac lesion had been present for

FIG. 1—Two dimensional echocardiograms obtained from apical four chamber
view in end systole (A) and end diastole (B). C and D are line diagrams of A and
B. In end systole (A, C) tumour mass (T) can be seen in right atrium (RA). Same
mass prolapsing across tricuspid valve into right ventricle (RV) is seen in end
diastole (B, D). Tumour stalk did not appear to be attached to interatrial septum.
LA = left atrium, LV = left ventricle.

some time. Why it had grown suf
ficiently to become symptomatic,
rather than regressing, is conjectural.
The commonest intracavitary tu
mour of the right heart chambers is
atrial myxoma. These tumours are
usually clinically significant and the
majority are both primary and benign.
Myxomas make up 30% to 50% of
cardiac tumours; over 90% occur in
the atria and are three to four times
more frequent on the left than the
right.4
Occasional reports exist of meta
stases to the heart presenting with
unusual symptoms and clinical find
ings.5,6 Several reports describe inva
sion of the great veins by tumour with
extension to the right atrium and ven-

FIG. 2—Resected specimen. Body of
tumour measures 3 x 4 cm. It is Iobulated and firm. Calcified stalk has but
ton of right atrial wall attached.

I i«. 3a

Fig. 3b

FIG. 3.—Photomicrographs of atrial tumour, (a) Papillary processes and (b) solid cellular nests. Neoplastic cells are
larger and polyhedral, with pleomorphic and hyperchromatic nuclei. Main bulk of mass consists of necrotic tissue including
scanty fibroblastic stroma (hematoxylin and eosin, reduced by 49% from X25 [a] and X40 [b]).
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tricle.7"9 In a recent case report and
review of the literature, Birmingham
and Peretz10 documented a case of
metastatic carcinoma obstructing the
right ventricular outflow tract and
described four similar cases in the
literature.
Why intracavitary metastases are
usually asymptomatic is difficult to
understand. Perhaps the heart com
pensates for the tumour as the latter
grows or the cardiac symptoms are
overshadowed by the primary lesion
itself. Malaret and Aliaga,2 in 250
consecutive autopsy cases, found 38
showing metastatic cardiac involve
ment; only 5 cases had demonstrable
clinical evidence of cardiac disease.
The most common finding was the
presence of intractable arrhythmia.

When cardiac symptoms suddenly
appear in patients with a documented
malignant tumour, one should con
sider neoplastic invasion of the heart.
Diagnostic efforts should be aimed
at ruling out a mechanical lesion that
may be amenable to definitive ther
apy. Echocardiography is the diag
nostic modality of choice in patients
with suspected intracardiac lesions.
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Radiation Damage to Large Arteries
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L it t le is know n ab out la te c h a n g e s
in la rg e a r te rie s a fte r ra d io th e ra p y .

a rte ry is s e ld o m a ffe c te d by
s e g m e n ta l a th e r o s c le r o tic o c c lu s iv e

M u c h m o re is kno w n ab ou t da m a g e to
o t h e r o rg a n s and tis s u e s . The a rte ria l

d is e a s e . H e n c e , th e c a u s e of th e

c h a n g e s re s e m b le c h ro n ic , p ro g re s s iv e
a t h e r o s c le r o s is w h ic h m ay be due
to a c o m b in a tio n o f p e ria rte ria l
f ib r o s is , d ire c t dam age to th e a rte ria l
w a ll, o c c lu s io n o f v a sa v a s o ru m and
a c c e le r a t io n o f n a tu ra lly o c c u rrin g
a th e r o s c le r o s is .
F a c t o r s th at m ay p re d is p o s e to
a r t e r ia l o c c lu s io n th at re la te to
ra d io th e ra p y in c lu d e m axim u m t is s u e
d o s e , b e a m e n e rg y and fie ld siz e .
T h e a u th o rs p re se n t fo u r p a tie n ts
w it h a x illa r y a rte ry o c c lu s io n that
o c c u r r e d 10 to 27 y e a rs a fte r
m a s te c to m y and irra d ia tio n . The a x illa r y

o c c lu s io n w a s m o st lik e ly the
irra d ia tio n . A ll p a tie n ts d id w e ll
a fte r b y p a s s g rafting.
N o s c o n n a is s a n c e s d e s c h a n g e m e n ts
t a r d ifs qui su rv ie n n e n t da ns le s
g r o s s e s a rte r e s a p re s ra d io th e ra p ie
s o n t lim ite e s . N ou s c o n n a is s o n s
b e a u co u p m ie u x le s d o m m a g e s c a u s e s
a u x a u tre s o rg a n e s e t tis s u s . L e s
c h a n g e m e n ts a r te r ie ls re s s e m b le n t
a une a th e r o s c le r o s e e v o lu tiv e
c h ro n iq u e qui peut e tre due a une
a s s o c ia tio n de fib ro s e p e ria rte rie lle ,
d e d o m m a g e s d ir e c ts a la p a ro i
v a s c u la ire , d 'o c c lu s io n d e s v a sa
v a so ru m e t de ('a cc e le ra tio n de
I'a th e ro s c le ro s e n a tu re lle .
L e s fa c te u r s qui p e u v e n t p re d is p o s e r
a I'o c c lu s io n d e s a rte re s e t q u i se
re lie n t a la ra d io th e ra p ie c o m p re n n e n t
la d o se m axim u m aux tis s u s , I'e n e rg ie
du fa is c e a u e t I'ete ndue du cham p.
L es a u te u rs e x p o s e n t le c a s de
q u a tre p a tie n te s c h e z q u i I'o c c lu s io n
d 'u n e a r te re a x illa ir e e s t su rv e n u e

d e 10 a 27 ans a p re s m a s te c to m ie e t
irra d ia tio n . L 'a rte re a x illa ir e e s t
ra re m e n t fra p p e e d 'a th e ro s c le ro s e
s e g m e n ta ire o b lite ra n te . II e s t done
t r e s p ro b a b le que I'irra d ia tio n fu t
la c a u s e de I’o c c lu s io n . T o u te s le s
p a tie n te s o n t b ie n rep ondu a une
o p e ra tio n de pontage p a r g re ffe .

Damage to normal tissues that occurs
during radiotherapy contributes to
morbidity following treatment of ma
lignant disease. Changes in various
organs and tissues are well known,
but little is known about the delayed
changes that follow radiation injury
to large arteries. These changes, which
histologically resemble chronic, pro
gressive atherosclerosis, may be due
to a combination of periarterial fi
brosis, direct damage to the arterial
wall, occlusion of vasa vasorum and
acceleration of naturally occurring
atherosclerosis.1
We report four cases of axillary
artery occlusion secondary to radio
therapy and present their manage
ment. We discuss possible etiologic
mechanisms involved.
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Case Reports
Case 1
A 56-year-old woman had had a
right radical mastectomy for breast car
cinoma followed by 3 weeks of radio
therapy (4000 rad). Her course had been

complicated by sloughing of the skin,
necessitating grafting.
Thirteen years later, weakness and
pain on use of her right arm and hand
for 3 to 4 weeks caused her to seek
medical help. The right axillary, bra
chial, radial and ulnar pulses were all
absent. Arteriography (Fig. la) dem
onstrated complete occlusion of the right
subclavian artery beyond the origin of
the vertebral artery, costocervical and
thyrocervical trunks. The axillary artery
was reconstructed distal to the occlusion
by collateral vessels.
At operation, a right caroticobrachiai
bypass was performed using a saphenous
vein graft, which was placed through a
tunnel under the clavicle. Postoperatively, the patient had a warm hand with a
strong radial pulse. Arteriography (Fig.
lb) then demonstrated a patent graft
with good run-off into the brachial ar
tery. She continues to do well 3 years
after the bypass.
Case 2
This 61-year-old woman had a 3-year
history of progressive numbness, cold-

FIG. 1— Case 1. (a) Arteriogram
shows occlusion of subclavian artery
distal to origin of vertebral artery, (b)
Postoperative arteriogram demonstrates
patent caroticobrachiai graft.

ness and pain on use of her left arm.
The radial pulse was diminished and
blood pressure was low in that arm.
Twelve years earlier, she had undergone
a left radical mastectomy for breast can
cer, which was followed by irradiation
to the left axilla (4000 rad over 4
weeks).
Arteriography (Fig. 2) demonstrated
complete occlusion of the left subclavian
artery from a point just distal to its
origin as far as the axillary artery.
An autogenous saphenous vein graft
was placed from the left common carotid
artery to the left brachial artery. The
graft was tunnelled subcutaneously over
the clavicle because the passage between
the clavicle and first rib was fibrosed
and narrow.
The graft is patent and the patient is
asymptomatic 2 years after the operation.
Case 3
Ten years after right radical mastec
tomy plus a course of radiotherapy (4000
rad over 3 weeks), this 67-year-old
woman presented with a cool, numb,
clammy right hand. Axillary, brachial,
radial and ulnar pulses were all absent.
The hand was cyanotic, and the distal
phalanx of the index finger showed pregangrenous changes. She also had an
abrasion on the dorsum of the hand that
had not healed for 1 month.
Complete occlusion of the right axil
lary artery at the anterior end of the
right second rib was demonstrated by
arteriography (Fig. 3). This artery was
reconstructed distally by collateral ves
sels from the costocervical and thyro
cervical trunks.
The patient underwent a right caro
ticobrachiai artery bypass with a 6-mm
polytetrafluoroethylene graft tunnelled
under the clavicle. Postoperatively, her
right hand
"arm with a good radial
pulse, and the abrasion on the dorsum
of her hand slowly healed.
Case 4

FIG. 3— Case 3. Occlusion of right
axillary artery.

FIG. 2— Case 2. Left subclavian ar
tery is occluded just distal to its origin.

FIG. 4— Case 4. Arteriogram shows
occlusion of left subclavian arteries and
no sign of acromiothoracic branches.

This 76-year-old woman had under
gone a left radical mastectomy 27 years
earlier. At that operation, both pectoralis major and pectoralis minor muscles
were removed and the surgical excision
was covered with a skin graft. Radio
therapy consisted of 24 doses given
over 1 month following the operation
and there were no local effects at that
time.
She presented with a 4-day history
of sudden coldness and weakness in her
left arm, associated with painful finger
tips. Blood pressure in her right arm
measured by Doppler ultrasonography
was 150 mm Hg but in her left arm
was only 60 mm Hg. She gave no his
tory of previous myocardial infarction,
intermittent claudication or cerebrovas
cular accident, or of diabetes mellitus.
Arteriography (Fig. 4) revealed com
plete occlusion of her left subclavian
artery, and absence of the acromiothora
cic branches.
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The subclavian artery was exposed in
the supraclavicular area, and the com
pletely occluded artery was replaced with
a short graft of woven 10-mm Dacron.
Immediately after operation function
in her left hand was normal and brachial
and radial pulses were palpable. The
blood pressure in both arms measured
by Doppler ultrasonography was 150
mm Hg. The ischemic fingertips healed
well.

Discussion

The risk of injury to large arteries
following radiotherapy is unknown,
since there are too few reported cases
of this causal relationship. Treatment
factors involved include maximum tis
sue dose, beam energy and field size.
In our group of patients, field overlap
between the anterior chest and supra
clavicular regions may have resulted
in excessive doses being given at the
points of ultimate occlusion.
Patient factors that predispose to
arterial occlusion, in particular risk
factors for the development of athero
sclerosis, must be ruled out before
irradiation is implicated in the patho
genesis. All our patients were normotensive and nondiabetic and had no
history of ischemic heart disease. In
case 2 there was a history of lower
Directives aux collaborateurs
limb ischemia but no evidence of
limb or extracranial vascular
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disease.
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cells. The clones presumably origin
ate from irregularly spaced viable
cells that survive irradiation and are
stimulated into division as a result
of cell loss that occurs following in
jury.
Reports of radiation-induced in
jury to large arteries have appeared
in the literature,1,3,4 and various mech
anisms have been proposed. Lindsay
and colleagues5 produced lesions si
milar to those of natural atheroscle
rosis by irradiating dogs’ aortas; they
demonstrated selective injury to the
internal elastic membrane followed
by intimal fibrosis and plaque forma
tion. Sams6 irradiated large arteries
in the hind limbs of mice and sug
gested that the direct effect of radia
tion on the vessel wall itself and the
effect of radiation-induced fibrosis of
the periarterial tissues both contrib
uted to the observed late changes.
Rubin and Casarett7 proposed that
the primary event may be injury to
the vasa vasorum followed by delayed
ischemic necrosis of the large elastic
artery. Hirst and associates8 studied
the radiation-induced changes in the
mesenteric vessels of mice and hypo
thesized that radiation injury induces
destruction of endothelial cells, re
sulting in increased permeability fol
lowed by hyaline thickening and de-

position of fibrin and collagen in the
vessel wall.
Whether one or all theories pre
sented play the prime etiologic role
is unknown. A combination of factors
is likely essential in causing the ini
tial insult that is eventually expressed
as premature or accelerated athero
sclerosis, indistinguishable from com
monly found occlusive disease.
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No, not really.
There will always be
some patients who
require TPN.
However, for the majority
of patients, those with
a functioning gut, there
is a preferred alternative.
Vivonex® HN, total
enteral nutrition, is that
preferred alternative.
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Vivonex HN is as effective,
and is safer, easier to handle
and is less expensive.
Equally effective
“It is probable that the nitrogen and body
weight preservation provided by enteral
hyperalimentation equals or exceeds that
demonstrated for total parenteral nutrition
in postoperative patients.” 1

,

900300 -

'

Safer
Vivonex HN reduces the risk of catheter
sepsis or embolism.

Easier to handle
With Vivonex HN, aseptic handling is
not as stringent as in TPN. This reduces
physician and staff time needed for
nutritional care.

Substantially less expensive
The cost of Vivonex HN is less than half
that of TPN.

For more information on indications and
precautions of Vivonex HN, please contact
your Norwich Eaton representative or write:
NORWICH EATON
PARIS, O N TARIO N3L 3T8
Division of Norwich Eaton Pharmaceuticals, Inc.,
the registered trademark® owner
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A LOGICAL STEP AHEAD
Accurate Staple Placement
• Front guide lines and arrow indicator simplify staple alignment
• Staple points can be extended by precocking to enhance staple visibility
and facilitate placement

Easy Operation
DAVIS+GECK
Cyanamid Canada Inc.
Atria North, 2255 Sheppard Ave. E„ Suite E440
Willowdale, Ontario M2J 4Y5

A tradition of innovation.

>Short trigger travel requires low energy to operate
>Both handle and trigger serrated to improve control
* Visible staple counter

Excellent Predictability and Reliability
• Can release pressure on trigger without premature staple release
• Minimal potential for jamming

Natural Forward Motion
•R egistered trade mark of American Cyanamid Company

»Staple is released with a smooth, comfortable forward motion
“a logical step ahead."
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